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Mathematics 222, Lecture 10

Your Name:

i Lecturer’s Full Name: 5 points:

Final Exam May 13, 2004

e Write your answers to the 30 problems in the spaces provided. If you must continue an
answer somewhere other than immediately after the problem statement, be sure (a) to
tell where to look for the answer, and (b) to label the answer wherever it winds up. In
any case, be sure to circle your final answer to each problem.

® On the other side of this sheet there is a collection of facts and formulas.

e Wherever applicable, leave your answers in exact forms (using 7, e, /3, In(2), and similar

numbers) rather than using decimal approximations. Also write %2 rather than cos ().

e There is scratch paper on the back of the last page.

BE SURE TO SHOW YOUR WORK, AND EXPLAIN WHAT YOU DID. YOU MAY
RECEIVE REDUCED OR ZERO CREDIT FOR UNSUBSTANTIATED ANSWERS. (“I
did it on my calculator” and “According to the book...” are not sufficient substantiation...)

Each problem is worth 5 points.

| Problem | Score [ Problem | Score | Problem | Score |
0 10 20
1 11 v ' 21
2 12 22
3 13 23
4 14 24
) . 15 25
6 16 26
7 17 27
8 18 28
9 19 29
TOTAL
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Some formulas, identities, and numeric values you might find useful:

Values of trig functions:

¢ | sinf | cosf | tan@
0 0 1 0
T 1 V3 V3
6 p) p) 3
T | V2 | V2 1
1 2 D)
3
z 1 0 o

Derivative formulas:

2

d —
1. 4 tanz =sec’x

2. % secr =secx tanzx

1

d . _
3. 4o arcsinz = T

d _ 1
4. 4 arctanz = oz

d _
5. 4o arcsec r =

|z]vVz2—-1

=1
ln:c——z

o
&l

7. (—f; e’ =e”

Algebra formulas:
1. In(zy) = In(z) + In(y)
2. a®tY = g% q¥

3. ab — eblna

Trig facts:

__ sin@
1. tanf = cos0
1

2. secl = osD

sin? 6 + cos?6 = 1

- w

sec?f = tan?0 + 1
5. sin(z +y) = sin(x) cos(y) + cos(z) sin(y)
6. cos(z+y) = cos(z) cos(y) —sin(x) sin(y)

— tan(z)+tan(y
7. tan(z +y) = T—tan(z) tan(y

8. sin®z = (1 — cos 2z)
9. cos?z = (1 + cos 2z)

10. Law of cosines:
c®=a? 4+ b2 — 2ab cos(B)
11. Law of sines:

a b c

sin(A)  sin(B) = sin(C)

Integral formulas:
L furdu= Zgu™ +C,ifn# -1
2. [ldu=Inuj+C
d _ .
3. fﬁ%ff = arcsinu + C

4. fﬁi_ﬁu; = arctanu + C

o

. [sec(u) du = In | sec(u) + tan(u)| + C
. Judv=wv~- [vdu

(=

Differential equation formulas:

1. Springs ﬁ—jg + E%% +B%y=0
k

E=% B?=%

2. Kirchoffs’ Law L%?-FR%-&—%Q = F(t)

d
=49



page 3

t2
1. I 7(t) = % + -

5 find }1}}% 7(t).

2. Find the angle between the vectors v/37 — j and — + v/37.

3. Find & if = 4¢% and y = ¢% — 12t.
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4. (Calculator / Decimal problem) An airplane if flying at a heading of 40° (40° east of north) with an
airspeed of 600 mph. The wind is blowing from the south at 25mph. What is the direction in which the .
plane flies and what is its ground speed?
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5. Find the equation of the sphere if a diameter has endpoints (-4, 3, 2) and (-2, 1, 0).

6. Find the center and radius of the sphere with equation z2 4+ % + 22 + 6z — 4y — 82 = —4.

7. 1f %= 3i— j+ 9k and ¥ = 2i — 3j + k, find 2T — 37.
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For the questions on this page, Let A = (1, -2, 3), B= (4, -1, 5), and C = (2, -1, 1).
8. Show that the triangle ABC is a right triangle by examining the vertex A.

9. Find an equation of the plane that contains the triangle ABC.

10. Find a symmetric equation of the line that passes through the points A and B.



page 7

11. Find a vector of length 4 in the direction of ¢ — j + 2k.

12. Find the velocity and acceleration vectors if 7(t) = (t2 — t +2)i+ (4 cos(t) — 3)j+ (e2* — t)k when t = 0.
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13. Name the curve that has the polar equation r = 2 cos(8).

14. Find a cartesian equation for the graph of the polar equation 7 = 2 cos(6) + sin(6).
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15. Solve the differential equation y” — 4y = 10sin(z) if y\= 3 and v = 8 when z = 0.



page 10

o0
n—1
16. Is the series E (=)™ ——— absolutely convergent, conditionally convergent, or divergent?
: n
n=1

o0 .
7 o .
17. Is the series Z M——) absolutely convergent, conditionally convergent, or divergent?
n=1
10000

18. Is the series Z — absolutely convergent, conditionally convergent, or divergent?
n=1



