
Surface	Area	for	a	Solid	of	Revolution	
	
We	start	with	a	smooth	continuous	curve	𝑦 = 𝑓 𝑥 	over	an	interval	 𝑎, 𝑏 		
	

𝑺𝑨 = 𝟐𝝅𝒓𝒅𝒔	
	

	
	
	
	
	
	
	
	



Rotate	it	about	the	x-axis.	

	
	
We	partition	the	interval	 𝑎, 𝑏 	into	n-subintervals	of	equal	length	∆𝑥	as	before.	
	

	
	
	
	
	



We	now	focus	on	the	𝑖𝑡ℎ	sub-interval	 𝑥345, 𝑥3 	and	let	𝑑𝑠 = 𝑃345𝑃3 		represent	
the	arc	length	along	the	curve	from	𝑃345	to		𝑃3.		
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



A	more	detail	description	of	what	we	obtain	by	rotating	the	curve	𝑦 = 𝑓 𝑥 	about	
the	x-axis	is	the	𝑑𝑠	line	segment	outlines	a	conical	shape	described	below	in	red.		
	

	
	
It	resembles	a	coffee	cup	sieve	that	is	used	to	keep	your	hands	from	getting	burned	
while	holding	a	hot	cup	of	coffee.	
	

	



For	very	small	∆𝑥,	and	consequentially	∆𝑠,	our	conical	shape	resembles	a	cylindrical	
shape	that	can	be	cut	along	its	side	to	create	a	rectangle,	while	ignoring	the	top	
and	bottom	of	the	cylinder.	This	is	known	as	the	lateral	(side)	surface	area	of	the	
cylinder.	
	

	
	
	
	
	
	
	
	
	
	
	
	
	



We	will	also	be	letting	𝑥3∗	be	in	 𝑥345, 𝑥3 	for	𝑖 = 1	𝑡𝑜	𝑛.		
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



The	Geometry	can	be	used	to	fit	our	model	in	computing	the	lateral	(side)	surface	
area	of	a	solid	of	revolution	in	letting	𝑟 = 𝑓 𝑥3∗ 	and	the	ℎ = 𝑑𝑠.	
	

	
	
The	lateral	surface	area	can	be	approximated	by	doing	the	following	summation.	
	
𝑆𝐴 ≈ 𝐴5 + 𝐴D + 𝐴E + ⋯+ 𝐴G	
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Now,	as	𝑛 → ∞	our	approximation	becomes	exact	as	we	obtain	a	Riemann	Sum.	
	

𝑆𝐴 = lim
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						= 2𝜋𝑓R

S 𝑥 𝑑𝑠		
	
An	important	potion	of	the	formula	is	the	term	𝒅𝒔	as	your	 integrand	𝒇 𝒙 	 is	a	
function	of	x	and	is	a	different	variable.	
	

𝑺𝑨 = 𝟐𝝅𝒚𝒃
𝒂 𝒅𝒔		where	𝑑𝑠 = 1 + 𝑑𝑦
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𝑆𝐴 = 2𝜋𝑓(𝑥)R
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Similarly,	we	can	describe	a	curve	as	𝑥 = 𝑔 𝑦 	over	𝑐 ≤ 𝑦 ≤ 𝑑	and	the	formula	for	
the	surface	are	becomes	the	following.	
	

𝑺𝑨 = 𝟐𝝅𝒚𝒅𝒔	; 	𝑆𝐴 = 2𝜋𝑦
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Rotate	about	the	y-axis.	
	

𝑺𝑨 = 𝟐𝝅𝒓𝒙𝒅𝒔	where	𝑑𝑠 = 1 + 𝑑𝑦
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