MATH 104, SECTION ooy
PROBLEM 1 (15 POINTS)

Consider the function f{x) = ) Jefined for all x > 0.

Part A. [3 points] For which values b
on [1,b]?
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Part B. [6 points] Find the expectation E[x?] when x is chosen randomly according to
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Part C. [6 points] Set up, but do riot solve, an expression which computes the variance

V[x?.
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PROBLEM 2 (15 POINTS)
Let R be the region defined in the plane by x 2 0,y 2 0and y < 1— %
Part A. [4 Pomts] Find the area of R. }
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Part B. [5 Points] Find , the x-coordinate of the centrmd of R. ‘
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Part C. [6 Points] Find g, the y-coordinate of the centroid of R, "28
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PROBLEM 3 (10 POINTS)

What is the probability that a point (x,y) sampled uniformly from the unit disk
(defined by x* +y? = 1) satisfies x +y > 1?
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PROBLEM 4 (25 POINTS)

Consider the function f(x \/“ for x between 0 and 4, and let S be the solid defmecr11

by rotating the graph of thlS function about the y axis.
Part A. (5 Points) What is the volume of S? T ‘
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Part B. (10 Points) Given a density p(y) = -, find the work done to dig a S-shaped

ditch.
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Part C. (10 Points) Assuming a constant density p, find the moment of inertia when
rotating S about its central axis

Noo we weed @
ﬁwmf 1Y) bR s dk
Ssadion = R x trow

i - ke w el

L5
Coved d%*a?@w:g M
fhe  Y-onds
%;M@j"“ of (&:iwf

K\%{ L, ﬁg&},ﬁm 3y ﬁ

we %,g.

*--.

F

mk\{_é’f?’ % A, F.} - \EMX
)

L5

ProBLEM 5 (10 POINTS)

ln Jfort<x<e.

Part A. [5 Points] Find the arclength of the graph of y
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Part B. [5 Points] Set up, but do not solve, an integral which computes the surface area
of the graph of y rotated about the x-axis
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ProsLEM 6 (10 PoINTS)

Use polar coordinates to compute the area lying inside the disk of radius 2 with
center (0,0) for whichy > 1. -
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PROBLEM 7 (15 POINTS)
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For which interest rate r > 0 will the income stream I(t) = t (where 0 < t < co) have
present value = 10,000?
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