5. Find the remainder when "

Error Practice Day 2

Write the fourth degree Maclaurin polynomial for f(x) =e*.

a. Use your polynomial to approximate e™'.
b. Find a Lagrange error bound for the maximum error when [x|<1. Give three decimal places.

c. Find an interval such [a, b] such thata<e' <b
Suppose a function f is approximated with a fourth-degree Taylor polynomial about x = 1. If the maximum value

of the fifth derivative between x = 1 and x =3 is 0.01, that is | £ (x)[£0.0 1| then the maximum error incurred

using this approximation to compute f(3) is
a. 0.054 b.0054 c. 0.2667 d. 0.02667 e. 0.00267

Let f be a function that has derivatives of all orders for all real numbers x Assume that

= (5 = "5\ — mis) (4)
f(5) %7 (5) 5 f (5)—30’ / (5)_48’ ank lf (x)|575 for all x in the interval [5, 5.2].

(a) Find the third-degree Taylor polynomial about x =5 for f (x) s

(b) Use your answer to part (a) to estimate the value of f (5 .2). What is the maximum

possible error in making this estimate? Give three decimal places.
(¢) Find an interval [a, b] suchthat a< f (5.2) <b. Give three decimal places.

(d) Could f(5.2) equal 8.254? Show why or why not.
Let f be the function given by f (x) = cos(2x+%] and let P(x) be the third-degree

Taylor polynomial for f about x=10.

(2) Find © (),
1 1 1
f(ﬁ] - P[E}} “12,000°

Lis approximated by a third-degree MacLaurin polynomial.

(b) Use the Lagrange error bound to show that

a. 0.0026
b. 0.0208
c. 02916
d. 0.5833
e. 1.6667

@ sing the formula for the error E, what is the maximum value of the error in approximating In 1.2 with a Taylor

polynomial of degree 3 centered at x =1?

a. 0000345
b. 0.0004 Suworda 4o note s
c. 0.00666
4 01813
e 0.1827
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2004 BC6 parts (a) and (c)

Letfbe the function given by F(x)=sin

[5.\' + %r_) -and let P(x)be the third-degree taylor polynomial
for fabout x = 0.

(a) Find P(x).

(b) Use the Lagrange error bound to show that

(&) m

T

" The function f has derivatives of all orders for all real numbers z. Assume f(2) = -3, f'(2) = 5,
f"(2) =3, and f"(2) = -8.

(a) Write the third-degree Taylor polynomial for f about z = 2 and use it to approximate f(1.5).

(b) The fourth derivative of f satisfies the inequality | S ()| £ 3 for all z in the closed interval [1.5,2].
Use the Lagrange error bound on the approximation to f(1.5) found in part (a) to explain why
f(1.3) # -5.
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@ 2004 BRCG
£ = ginl(sx+ ) L= &
£'0)= Seog(sx+T ) 2ifaY= s_\i;g__
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@ o) P,0)= -3 + 5=+ 3(x-)*
&t .

b) mox ) =3 [ 5 2]
Ry (x) <

R:(x)< ,00Mg12.S

+(1.8)= —4,958 * .coT€1aS
-4, 94, < $0.2< -4, 950

- dOO,S notr L\l wdaa ’\r\J«U\/QJ\
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