
Math 142 Quiz 11 (take-home) due April 9, 2004

Name

On a separate sheet of paper, answer questions #2, and 6. The remaining problems
are not to be turned in. They are problems that I’ve asked on quizzes and tests from
previous semesters that I’ve taught this course.

1. Write down the Maclaurin series for each of the following functions and specify the values of
x for which the series converge.

(a)
1

1 − x

(b) ln(1 + x)

(c) tan−1 x

(d) ex

(e) sin x

(f) cos x

(g) (1 + x)p

2. Find the terms through x6 in the Maclaurin series for f(x) = x2e−x. Also specify its interval
of convergence.

3. Find the terms through x6 in the Maclaurin series for f(x) =
x

(1 − x)(1 − 2x)
. Also specify

its interval of convergence.

4. Find the exact sum of the series
∞∑

k=2

k(k − 1)xk−2 by recognizing how it is related to something

familiar. For which values of x is this sum valid?

5. Find the Maclaurin polynomial of order 3 for f(x) = arctan x. Use this to approximate f(1).
You do not need to discuss the error term.

6. Approximate ln (1.1) with an error of less than 0.001 by looking at Taylor polynomials based
at 1 for ln x. Explain how you know that your error is less than 0.001.

7. There is a rule of thumb that for a > 0,
√

a2 + 1 ≈ a +
1

2a
.

(a) Since 26 = 52 + 1, use the rule of thumb to approximate
√

26. Now approximate
√

101
and

√
10001.

(b) Explain where the rule of thumb comes from by looking at Maclaurin polynomials for√
a2 + x.

(c) Use the error term for the Maclaurin polynomial used in part (b) to explain whether the
rule of thumb works better when a is large or when a is small.

(d) Come up with your own rule of thumb for approximating
√

a2 + 2.



8. Let P0(x), P1(x), and P2(x) be the Maclaurin polynomials of order 0, 1, and 2, respectively,
for the function graphed below.

x

y

(a) Sketch P0(x) and P1(x) and be sure to label which one is P0 and which is P1.

(b) Let P2(x) = a0 + a1x + a2x
2.

i. Is a0 positive, negative, or zero? Explain.

ii. Is a1 positive, negative, or zero? Explain.

iii. Is a2 positive, negative, or zero? Explain.

9. Use an appropriate Taylor polynomial of order 2 to obtain an estimate for 3
√

1.3.

10. Use the most appropriate Taylor polynomial of order 2 to obtain an estimate for
√

101. You
do not need to discuss the error term.

11. Find the Maclaurin polynomial of order 4 for cos x. Use this to approximate cos 1. Without
using your calculator, give a good bound for the error in your approximation.

12. By looking at the Taylor polynomials for an appropropriate function and discussing the error

term very carefully, show that the infinite series 1 + 1 +
1

2!
+

1

3!
+

1

4!
+ · · · converges to e.

13. Determine whether the following series converge or diverge. Find the exact sum of those series
which converge. To find the exact sum, it may help to think about some of the important
Maclaurin series.

(a)
∞∑

k=1

22k+1

3k

(b)
∞∑

k=0

2k

k!

(c)
∞∑

k=0

e−k

14. Find the terms through x5 in the Maclaurin series for f(x) =
1 + x

1 − x
.


