IB Math HL 1		21D  Fundamental Theorem of Calculus and Definite Integral													Name					

	Antiderivative


If , then  is an antiderivative 

of  

Indefinite Integral

    

Represents all antiderivatives of 

	Riemann Sum


Sum of n rectangles

approximating the area under .




Sum of infinitely many rectangles of infinitesimal width is the EXACT area under  on the interval .



Fundamental Theorem of Calculus


 =
	


If  is continuous with antiderivative , then .




	

	
	



[image: ]
Example 1) 

 a.  Use 20 right-hand rectangles to approximate.
Sigma Notation:							Rounded to 4 decimal places:





b. Use graphical evidence to evaluate .





  b.  Use the FTC to evaluate .




· Proof of FTC (Calculus by Larson and Edwards)
[image: ]





Example 2) By FTC,  evaluate the definite integral; .
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If a function fis continuous on the closed inerval [a, b] and F is an antideriv-
aiive of fon the interval [a, b, then

f " 1) dx = FO) - Fla).
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“The key tothe proof s in writng th difference F(5) — F(a) ina convenient
form. Let A be any partition of [a, b

By pairwise subiaction and adlion of 1k erss, you can it
F) — ) = Fs) — Fla, )+ Fley ) =+ == ) + Fls) — )
= St - rs )

By the Mean Value Theorem, you know that there exists a number c; in the ith subin-
terval such that

Fle) =

o

Because F(c) = £(e). you can et Ax; = x, ~ %, and obtain
£~ £ = 5 (e) 8y

“This important equation tells you_that by repeatedly applying the Mean Value
“Thearem, you can always find acollection of ¢; such that the constant F(8) — Fla)
i Ricmann sum of fon [a, b] for any partition. Theorem 4.4 guarantees that the limit
of Ricmann sums over the parition with [A] >0 cxiss. So, taking the limit
(as 14 - 0) produces

»
Fb) ~ Fla) = J’ S0 dx. [l
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