Final exam, Wednesday, May 10, 2006
Lev Borisov, Math 222

NOTICE: This Material May Be Protected By
Copyright Law (Title 17, U.S. Code)

DO NOT OPEN THE EXAM

BEFORE THE START
ANNOUNCEMENT !

Please write your name and your TA’s name below.
Name: TA:

Each problem is worth 20 points, for a total of 200 points. Cal-
culators are not allowed on this test. Please read each
question carefully, it also helps to check afterwards that you have
answered each part of each question. You must show all your
work to receive credit. When you turn in your paper after
the test, have your photo ID ready for the TA to look
at. Make sure the TA checks your name in their list or writes your
name down. Good luck!
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Error estimate for Taylor series
For a function f(z), the error of approximation of f(z) by the Taylor polynomial of
degree n centered at a is

S (o) (@ — a)™+]
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Error =

where ¢ is somewhere between a and z.
Addition formulas for trigonometric functions

sin(z) sin{y) = %—{cos{z —y) — cos(z + y))
cos(z) cos(y) = %(cos(x + y) + cos(z — y))

1
sin(z) cos(y) = E{sin(a: +y) — sin{z - y))
- Distance from point (z,yo,2) to the plane Az + By+ Cz=D
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Curvature and related formulas
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The analog of the last formula in dimension two is
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[1] Suppose that we know that the series 52, a,, has positive terms and converges.

(a)[10pts] Prove that 3.2, a2 converges.
(b)[10pts] Prove that $°°°,(e?" — 1) converges.

n=1

| (1] (20 pts)

Please leave blank!




{2] Determine for which z the series Y92 55 (¢ — 2)™ converges absolutely, converges

conditionally, diverges. You must justify your answers in detail.

2] (20 pts)

'Please leave blank!



[3] Calculate the integral
/ e cosz dx

{3] (20 pts)

Please leave blank!




[4] Find the equation of the set of points P(z,y) on the plane that are twice as far from
A(1,3) as from B(4,—1). Show that it is a circle and find its center and radius.

[4] (20 pts)

Please leave blank!



[5] Find the tangential component of the acceleration at ¢ = 1 of the particle whose
position is given by {z,y) = (¢,12).

[5] (20 pts)

"Please leave blank!



[6] (a)[6pts] Sketch the line given by the parametric equation (z,y) = (—1+¢,4 + 3t).
(b)[6pts] Sketch the line given by the non-parametric equation 2z + 3y = 7.
(c)[8pts] Find the angle between the lines from parts (a) and (b).

16] (20 pts)

Please leave blank!



[7] Find the equation of the plane that contains the point P(3,1,—1) and the line
(z,9,2) =(3—t,24+¢t,—2—1).

777 (20 pts)

lease leave blank!



[8] Prove that there are exactly two lines that lie completely in the hyperboloid
P+t -2 =1

and pass through the point {1, —3,3), and find their equations.
Hint: this problem is intended to be the hardest of all exam problems. While it is
not terribly difficult, you may want to deal with it last.

{8] (20 pts)

Please leave blank!




[9] Sketch the
(a){IOptS] xz — y2
&M%wz=ﬁ~ﬁ

lease leave b]ank.’



[10] Find cylindrical and spherical coordinates of the point with Cartesian coordinates |
(2,2,1). You must justify your answers.

[10] (20 pts)

Please leave blank!



