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2. Determine whether each sequence converges or diverges. If it converges, find the limit. If it diverges, give
some explanation (short) why.
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3. Consider the function f(x) = 1/(z + 1). We compute the 3rd order Taylor polynomial about a = 2 by
writing the following table.
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20z +1)"3% | 21373
-3z +1)"* | -313~4
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We get T3(z) = 3~ §2+372°—g72°. Use the Taylor Inequality to bound the error due to the approximation
of f(x)=1/(x+1) by T3 on the interval [1.5, 2.5]. (Since you do not have calculators, you do not have to do

the arithmetic.) g
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4. Let g(z) = —6z* +32% — 1727 + 2z + 5 and let T (z) be the nth degree Taylor polynomial of g(z
(a) What is Ty(z) — Ts(x)? Justify your answer.
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(b) Find the remainder term R3(x). Justify your answer . 2
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5. Find the 3rd order Taylor polynomial of f(z) = €37 centered at a = 0.
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6. (a) Assume that the 2nd order Taylor polynomial of the function f about @ = 0 is given by Tu(z) =
a + bz + cz?. What can you say about the signs of a, b and c if the graph of T,(z) is given below in Figure

1?7 Explain.
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1+ (b) Plot of f(x)
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(b) What can you say about the signs of a, b and c¢ if the graph of f (z) is given above in Figure 1? Explain.
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7. Let Rn(z) be the nth order remainder term for the Taylor polynomial of the function f expanded about

a = 0. Assume that the remainder term Ra(z) is given by
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Ry(z) = % / FO @)z = t)?dt.

Use integration by parts to show that R3(z) = % /I FE @) (z - t)3 dt.
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8. Use the Nondecreasing Sequence Theorem [The Nondecreasing Sequence Theorem: A nondecreasing
sequence of real numbers converges if and only if it is bounded from above. If a nondecreasing sequence

converges. Also use

2 1
converges, it converges to its least upper bound.] to prove that the sequence { 3n i 3
n

the Theorem to prove that the sequence converges to 2/3.
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