
4.6	The	Fundamental	Theorem	of	Algebra	
	
The	Fundamental	Theorem	of	Algebra	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
(First	proven	by	German	mathematician	Carl	Friedrich	Gauss	1777-1855)	
	
	
	
	
	
	
	
	
	
	
	
	
	
Example	1:	Finding	the	number	or	solutions	or	zeros	
	

1) How	many	solutions	does	the	equation	!! + 3!! + 16! + 48 = 0	have?	
	
	
	
	

2) How	many	zeros	does	the	function	! ! = !! + 6!! + 12!! + 8!	have?	
	
	
	
	
	
	
	
	
	
	
	
	



	
Example	2:	Finding	the	zeros	of	a	polynomial	function	
	

Find	all	zeros	of	! ! = !! + !! − 2!! − 12! − 8	(hint:	use	your	calc	to	view	the	graph)	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Complex	Conjugates	

	
	

	
	
	
	
	
	
	
	



Example	3:	Using	zeros	to	write	a	Polynomial	Function	
	
Write	a	polynomial	function	f	of	least	degree	that	has	rational	coefficients,	a	leading	coefficient	of	1,	and	
the	zeros	2	and	3+ !	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Rene’	Descartes	(1596-1650)	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Example	4:	Using	Descartes’s	rule	of	signs	
	
Determine	the	possible	numbers	of	positive	real	zeros,	negative	real	zeros,	and	imaginary	zeros	for:		
! ! = !! − 2!! + 3!! − 10!! − 6!! − 8! − 8	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
What	are	all	the	possible	numbers	of	zeros	for	the	function	above:		
	
	
	
	
	
	
	
	
	
	
	
	
	 	
	
	



Example	5:	Real	World	Applications	
	
In	Devin’s	mini	cooper	the	tachometer	measures	the	speed	(in	revolutions	per	minute,	RPMs)	at	which	an	
engine	shaft	rotates.	For	this	certain	car	the	speed	x	(in	hundreds	of	RPMs)	of	the	engine	shaft	and	the	
speed	s	(in	miles	per	hour)	of	the	mini	coop	are	modeled	by:		
	

! ! = 0.00547!! − 0.225!! + 3.62! − 11	
	
What	is	the	tachometer	reading	when	the	mini	cooper	travels	15mph?		
(We	all	know	Devin	will	never	drive	15mph…	0	to	100…	real	quick!)	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Homework	
3-8,	10,	13,	15,	17-20,	22,	25,	28,	33,	36,	39,	44	
	
	






