APPM 1360 Final Exam Fall 2023

1. (34 points) Find the requested information. The problems are unrelated.

1
(a) Evaluate w dx (Hint: Start with IBP)
. . . dy P ——
(b) Findy as a function ok given that& =2x 1 y2andy(0)=1

Find th fthe series’ + 0 X,
(c) Find the sum o eserlesa o 7T

xR
(d) For what values of does the series sin?( ) cos’"( ) converge? Find the sum for those values of
n=0

2. (16 points) Decide whether the following quantities are convergent or divergent. Explain your reasoning and name
any test you use.

. In(3) "
(a) The sequence givenlay = 1 o ,forn=1;2;:::
z, T
1 3
(b) L Xz 1+ ﬁdx
. . . . . 2
3. (12 points) Consider the series b,. Suppose tha" partial sum of the series &, = 2 1

k=1
(a) What iss3?
(b) Find a simple formula fol,.
(c) What doeg b, g converge to?

R
(d) What is the sum of the series b?
k=1
X
4. (25 points) Recaltosh) = e?<+2e.

(a) Find the MacLaurin series of the hyperbolic cosine function.
(b) Find the interval of convergence for the power series from part (a).

(c) FindT3(x), the Taylor polynomial of order 3, of the hyperbolic cosine centereal at0. Use the Taylor
Remainder formula to nd an upper bound for the absolute errdg(k) is used to approximateosh(1).

(d) Use the MacLaurin series (not Liital!) to evaluate the following limit:

cosh 1 X
lim &) 2.

x! 0 x4
. R (n+1)(x+ O
5. (18 points) Supposg(x) equals the power series 2 , wherebandc are constants, and the
n=2

series has an interval of convergence &< x < 2.

(a) Find the center and radius of convergence of the series.



Z
(b) Evaluate g(x)dx as a power series.

(c) Given the interval of convergence, nd possible valuesd@ndc. Justify your answer using appropriate
test(s).

6. (25 points) For this problem, let=tan( ) for =2 < < = 2. The polar graph (in thay plane) is given
below. Answer the following questions.

(a) Find an equation for the tangent line at = 4.



