
AP	Calculus	BC	 Lesson	6	–	7		

	
Unit	#7:		Sequence	and	Series																																																																								Date:		____________________																																										
Topic:		Tests	for	Convergence	
Objective:		SWBAT	determine	whether	a	series	converges	or	diverges.	
	

	
What	is	the	sum	of	each	of	the	following?	
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Comparison	of	Series	

If	𝑎% ≤ 𝑏%		and		 𝑏%	converges,	then	 𝑎%	converges.	

If	𝑎%	 ≥ 𝑏%			and		 𝑏%	diverges,	then	 𝑎%	diverges.	
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Example	#4:		Do	each	of	the	following	series	converge	or	diverge?	
	

	 *
%	$	*

&
%'*

	

	
Let	 𝑎% ≥ 0	and	 𝑏% ≥ 0	be	two	series	where		
	

𝐥𝐢𝐦
𝒏→&

𝒂𝒏
𝒃𝒏

= 𝑳	

	
	

If	𝐿 > 0	then	both	series	either	converge	or	diverge.	

If	𝐿 = 0	and	 𝑏%	converges,	then	 𝑎%	converges.	

If	𝐿 = ∞	and	 𝑏%	diverges,	then	 𝑎%	diverges.	
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Example	#5:		Do	each	of	the	following	series	converge	or	diverge?	
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Practice	Problems:		Determine	whether	each	of	the	following	series	converges	or	diverges.		
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then	 (−1)%$*𝑎%&
%'* 	converges.	

	

Example	#6:		Do	the	following	series	converge	or	diverge?	
	

a)		 ($*)HJI
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Error	Formula	for	an	Alternating	Series	
	

If	an	alternating	series	converges,	then	its	sum	can	be	approximated	by	the	sum	of	the	first	
n	terms	of	the	series,	and	the	error	in	the	approximation	is	less	than	the	(𝑛 + 1)CM 	term.	
	

Example	#7:		If	the	first	5	terms	of	the	series	 ($*)HJI

%?
&
%'* 	are	used	to	approximate	

the	sum,	what	is	the	error	estimate	on	this	approximation?	
	
	
	
	
	
	
	
	
Absolute	and	Conditional	Convergence	
	
If	the	alternating	series	 (−1)%$*𝑎%&

%'* 	converges	and	the	series	of	positive	terms	
𝑎%&

%'* 	converges,	then	the	alternating	series	is	said	to	be	absolutely	convergent.	
	
If	the	alternating	series	 (−1)%$*𝑎%&

%'* 	converges	and	the	series	of	positive	terms	
𝑎%&

%'* 	diverges,	then	the	alternating	series	is	said	to	be	conditionally	convergent.	
	
Example	#8:		Are	each	of	the	following	series	absolutely	or	conditionally	convergent?	
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Practice	Problems:		Determine	whether	each	of	the	following	series	converges	or	diverges.		If	
it	converges,	does	it	converge	conditionally	or	absolutely?		
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