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3A:	Extrema	on	an	Interval		
In	this	lesson,	we	will	see	how	we	can	use	derivatives	to	help	us	find	very	important	extrema	of	a	function	
on	a	certain	interval.	

A	Walk	Down	Memory	Lane…	

Let’s	see	what	we	remember	from	Pre-
Calculus.		Use	the	graph	to	the	right	to	
approximate	the	following.	

a) Where	is	the	absolute	(a.k.a.	global)	
minimum?	
	
	

b) What	is	the	absolute	minimum?	
	
	

c) Where	is	a	relative	(a.k.a.	local)	
minimum?	
	
	

d) What	is	the	relative	(a.k.a.	local)	
minimum?	
	
	

e) Where	is	the	absolute	maximum?	
	
	

f) What	is	the	absolute	maximum?	
	
	

g) What	is	the	absolute	maximum	of	
the	interval	[−8, −2]	
	
	

h) Write	a	possible	equation	for	this	polynomial	function	in	factored	form.	
	
	

i) What	is	the	value	of	the	derivative	at	these	extrema?	

	 	



		

Critical	Points	
Now	we	can	see	that	if	there	is	an	
extrema	at	𝑥U	,	then	𝑓W 𝑥U = 0.	

So,	is	the	converse	true?	

That	is,	if	the	𝑓W 𝑥U = 0,	is	there	an	
extrema	at	𝑥U?	
	

Consider	this:	Find	the	values	that	
make	the	derivative	zero	for	𝑓 𝑥 = 𝑥^.	

	

	

These	values	of	𝑐	that	make	𝑓W 𝑐 = 0	sometimes	give	us	an	extrema,	but	they	are	always	important,	so	we	
call	these	critical	numbers.	

	

	

As	we	saw	above		

However,	the	converse	is	not	true.		
		 A	critical	point	does	not	guarantee	an	extrema!	

	

	

	

	

	

	

Relative	Extrema	Theorem	
		 	𝐼𝑓	𝑓(𝑥)	ℎ𝑎𝑠	𝑎	𝑚𝑖𝑛𝑖𝑚𝑢𝑚	𝑜𝑟	𝑚𝑎𝑥𝑖𝑚𝑢𝑚	𝑎𝑡	𝑥 = 𝑐,	
		 	 	𝑡ℎ𝑒𝑛	𝑐	𝑖𝑠	𝑎	𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙	𝑝𝑜𝑖𝑛𝑡.		



		

	
Now,	let’s	apply	these	steps	to	the	problems	on	your	assignment.	

Example	Find	the	critical	points	of	these	functions	on	the	given	intervals	

	

a) 𝒇 𝒙 = 𝒙𝟐 − 𝟐𝒙					on	[0,3]	
	
	
	
	
	
	
	
	
	

b) 𝒈 𝒙 = sin 𝑥			on	 U,^u
v

	


