Math 128
Final Examination — December 12, 2008

N ame

# problems, 100 points.

Instructions: Show all work — partial credit will be given, and “Answers
without work are worth credit without points” You don’t have to
simplify your answers. You may use a simple calealator that is not
graphing or programmable. You may have up to four 3x5 cards, but
no other notes.

1. (a) (6 points) Calculate fr,, where f(x,y) = e V.
fr=3-(—2y) - €2 = —fye ™7, 50
fog = =6y - (=21) - &7 — e ™ = 12zye ¥ — e =Y.
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(b) (7 points) Fvaluate the double inlegral f f xry dydr .
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(¢) (7 points) Solve the differential equation y' = —ry.
We separate variables:
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We then integrate:
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If we wanted, we conld rewrite A — e, so that v — Ae™i=

2. Let X be a normally distributed random variable, unth expected value 3
and variance 4.

(a) (7 points) Sel up an integral representing Pr(2 < X < 5).
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(b) (4 points) Show how {o use integration by substifulion o evaluate
your integral from part {a). Use of the table of areas under the
standard normal distribution may be helpful.
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We take u =

, 80 that du = EE.LI" Then
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= A(1) — A(—0.5) = A(1) + A(0.5).

You can look up the values of A(1) and A(0.5) on the included

table.
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3. (a) (8 points) Let f(x) = " sinz. Find an upper bound A for | f"(z)| F#I s T
dx

on the interval [—1, 2.
We fimst caleulate f*:

Jr'r{f} — e sinr + & cosT

J'(x) = (e"sinz + e cosx) + (€T cosz — e sin)

— 2" o8 1.
Then |f"(z)| = 2|e®| | cosx|, and since 0 < ¢ < ¢* on the given
interval, and | cosz| < 1 for all , we find that A = 2¢* is an upper

bonndd .

(b) (4 points) Using your resull from part (a), find an n so that the
midpoint rule approcimation M, 15 accurate (o (L01 for the integral




f e sin T dr.
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We use the error bound formmla:
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then we have the desired accuracy. This means that
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Any n greater than 15e/4/2 has small enongh error, for example
1t = b

4. The random vartable X haz outcomes between () and w. The probalnlily
density function of X is ksinz for some constant k.

(a) (7 points) Find k.
Since ksine i3 a probability density function, and the outeomes
of X are on [0), 7], we have that

fkﬁiﬂﬂ:d:r: k[—cosx]; =2k = 1.
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Thus k 3
(b) (% points) Sel up an integral for F{X).
(If you have trouble solving part (a), it'’s ok to leave your answer
in terms of k.)

> 1
E(X) f T - = s5in T dr.
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(¢) (6 points) FEvaluate your integral from part (b) to caleulate E{X).
We e integration by parts. The rule of thumb LATE tells us to



