
	
	
	 		
	
	

Unit 4 Toolkit: Integration 

4A:	Area	Approximations	(4.2)	
	
	

	
	
	
	
	

	
	
	
	
	
	
	
	
	
4B:	Summation	Notation	and	Area	(4.3) 

 

Properties	of	Summations	

Using	the	distributive	and	associative	properties	of	addition,	we	can	
prove	these	important	properties	(𝑘	is	a	constant).	
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4C:		Antiderivatives	and	Indefinite	Integrals	(4.1)	
	
	
	
	
	
	

Limit	Definition	of	a	Definite	Integral		

For	a	continuous	function	𝑓(𝑥),	to	calculate		
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where	Δ𝑥 = Z`[
F
	and	𝑐G = 𝑎 + 𝑖Δ𝑥.	

Definition	of	Antiderivative	

A	function	𝐹	is	an	antiderivative	of	𝑓	on	an	interval	𝐼	if	𝐹d(𝑥) = 𝑓(𝑥)	for	all	𝑥	in	𝐼	



	
	
Ordinary	Differential	Equation:			ij

ik
= 𝑓(𝑥, 𝑦)	

• A	General	Solution	is	found	by	integrating	both	sides.		The	resulting	function	will	have	a	general	
constant,	𝑐.	

• A	Particular	Solution	is	found	by	integrating,	then	applying	initial	conditions.			

	
4D:	The	Fundamental	Theorem	of	Calculus	(4.4)	
 
	

 
 
	
 
	
	

	

First	Fundamental	Theorem	of	Calculus	(FTC1)	

If	𝑓	is	continuous	on	[𝑎, 𝑏]	and	𝐹	is	the	antiderivative	of	𝑓,	then		

Y 𝑓(𝑥)	𝑑𝑥
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= 𝐹(𝑏) − 𝐹(𝑎)	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
4E:	Integration	by	Substitution	(4.5)	

	
 

 

2nd	Fundamental	Theorem	of	Calculus	(FTC2)		

If	𝑓	is	continuous	on	an	open	interval	𝐼	,	then,	for	every	𝑥	on	the	interval,	𝐺(𝑥) = ∫ 𝑓(𝑡)		𝑑𝑡k
[ 		

Then		

𝐺d(𝑥) =
𝑑
𝑑𝑥

Y 𝑓(𝑡)		𝑑𝑡
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[
= 𝑓(𝑥)			
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