Calculus II Section 4-17: Applications of Series

Question 1

Approximate e®! using the cubic Maclaurin polynomial for e*. Then use the Lagrange remainder to

give a rigorous upper bound for the absolute error.
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Calculus II Section 4-17: Applications of Series

Question 1 — Solution

Step 1: Write the cubic polynomial.

2 28

Step 2: Evaluate at x = 0.1.

0.12 0.13
P3(0.1) =140.1+ T + T

=1+0.1+0.005+ 0.0001666667

=11.1051666667 |.

Step 3: Bound the error.

Taylor’s theorem gives

for some 0 < ¢ < 0.1.

Because e < €91,

e%1(0.1)*
24
Thus %! lies within 0.00000461 of the stated approximation.

|R3(0.1)] < < 4.61 x107°,
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