Bob Brown
Math 252   Calculus 2   Chapter 9, Section 7
4
CCBC Essex

Linear Approximation (First Degree Polynomial Approximation)
Exercise 1:  Determine the equation of the line tangent to the graph of f(x) = ex at x = 0, and compare the linear approximation with the actual value of f for various x values.
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	x
	linear approx. of  f at x = 0
	“actual” value of  f

	
	-.05


	
	

	x-values
	-.013


	
	

	“close” to 0
	.007


	
	

	
	.062


	
	

	x-values “not
	1


	
	

	close” to 0
	-2


	
	


Note:  The linear approximation of f(x) = ex depends on the point of tangency.

Exercise 2:  Determine the equation of the line tangent to the graph of f(x) = ex at x = 1, and compare the linear approximation with the actual value of f for various x values.
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	x
	linear approx. of  f at x = 1
	“actual” value of  f

	
	.95


	
	

	x-values “close” to 1
	.987


	
	

	
	1.007


	
	

	
	1.062


	
	

	x-values “not close” to 1
	.4


	
	

	
	2


	
	


Higher Order Polynomial Approximations
Since f(x) = ex is curved at x = 0, it might make sense to seek a higher order polynomial (whose graph is therefore curved) by which to approximate the values of f for x near 0.

For f(x) = ex at x = 0, the second degree polynomial approximation is P2(x) =

For f(x) = ex at x = 0, the third degree polynomial approximation is P3(x) =

Exercise 3:  Compare the following, for f(x) = ex “at” x = 0.

	x
	P1(x) See Exercise 1.
	P2(x)
	P3(x)
	“actual” value of f(x)

	-.05

	.95
	
	
	.951229424501

	-.013

	.987
	
	
	.98708413502

	.007

	1.007
	
	
	1.00702455727

	.062

	1.062
	
	
	1.06396234473


Nth Taylor Polynomial

Def.:  If f has N derivatives at x = c, then the Nth Taylor Polynomial for f at x = c is defined to be PN(x) =

If c = 0, then the polynomial is called the

Exercise 4:  Verify P2(x) and P3(x) for f(x) = ex at x = 0.

f(x) = ex
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f(0) =
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So, P2(x) =
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So, P3(x) =

Exercise 5:  Determine the third (degree) Taylor polynomial for f(x) = cos(x), expanded about 
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p

=

c

 .  Then, compare f with P3(x) by graph and/or table.
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