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Math 106B - Final Exam, April 11, 2007

INSTRUCTIONS: Show all of your work and justify your solutions. Circle your final answers. Cross out
any unnecessary work. The last page of this exam contains formulse which may or may not be helpful in
various problems.

3
1. (7 points) Consider the integral I = / e~ dz. Using a right-endpoint sum to approximate I, how
0

many intervals are necessary to guarantee accuracy to within +0.005?



2. (8 points) Solve the initial value problem y’ =

dzr

3. (10 points) Evaluate /(4%2)3/2 (

Hint: Use a trig substitution.)



4. (10 points) A conical tank (think ice cream cone with its point at the bottom) has height 10 feet. At
the top of the conical tank, the radius is 7 feet. The tank contains water that is 6 feet deep at its
deepest point. Set up an integral to calculate the amount of work to pump the water out of the tank
to a spigot that is 2 feet above the top of the tank. (Water weighs 62.4 pounds per cubic foot.)



5. (12 points) Let f(z) = /=.

(a) Find Py(z), the degree-2 Taylor polynomial of f(z) centered at x = 1.

(b) Use Py(z) to approximate v/2. (Write your answer as a fraction instead of a decimal approxima-
tion.)

(¢) According to Taylor’s Theorem, what is the maximum approximation error committed by Ps(x)
on the interval [1,2]?

(d) Are your answers to (b) and (c¢) consistent? Explain.



6. (8 points) Determine if the following series converges absolutely, converges conditionally, or diverges:

(=D*

Pt klnk

7. (12 points) Determine if the following series converge or diverge.

k244
(2) ];J 10062 + 3k + 5



8. (7 points) Find the first four non-zero terms of the power series centered at x = 0 for the function

9. (11 points) Find the interval of convergence for the power series

> (z— 3)k
S(a:)zzi( ka) )

k=1



10. (15 points)
— % — arctanx

.o
(a) Evaluate ili?% s

(b) Suppose g(z) = arctan(zx).
i. Evaluate ¢(9(0).

ii. Evaluate g(109(0).
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Potentially useful formulae
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e sin’z 4 cos?x = 1. o tan®z + 1 = sec? z.
o L(tanz) = sec’z. o L(seca) =secatana.
son—1
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. /sin"(m) de = 22 () cos() + /sin"fz(x) dx, for n > 0.
n n
n—1 : -1
. /cos"(x)dx =& (;f) sin() + 2 " /cos"_Q(x) dx, for n > 0.
t n—1
. /tan"(x) dx = Ll(x) — /tan"‘Q(gc) dx, for n # 1.
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. /sec (z)dz = —— n_l/sec (z)dz, for n # 1.
. /sec(m) dx = In|sec(x) + tan(z)| + C.
- f(k)(ﬂﬁo) k Kt +1
P, (z) = —zo)k —P,(z)| < — 2|t
i) = 3 e ) o 1f(e) = Pafo)] < ol —ay
o0
L (—1)ka2+l I
. slnx—kzzom—x—g—i—ﬁ—... on (—o0, 00).
B e (71)kx2k B 1,2 I4
e cosx = ];) k). o + 1 on (—00,00)
. st x?
°c :;E:1+x+§+' on (—o0,00)
2 (_1)kp2kt1 3 5
. arctanxzz% Zw—%—l—%—... on [—1,1].

k=0



