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1. (10 pts)
(a) Determine the absolute area between the x-axis and f(z) = sin(z) cos(z),
from 0 <z < 7/2.
(b) Find the absolute area that is bounded by y = sin*(z) and y = 1,
where 7/2 < z < 3w/2.
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2. (10 pts)
(a) The region bounded by the curves y = 2% and z = 2y is rotated
about the y-axis. Find the volume of the resulting solid.
(b) Set up an integral for the length of the arc of the hyperbola zy = 1
from the point (1,1) to the point (2,1/2).
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3. (10 pts)
Evaluate the dehultc integrals:
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4. (10 pts)
(a) Show that y = e/ Pe)dr / (Q(:r)ef P (“":“i"'") dz is the general solu-

dy
tion to the 1st-order differential equation o + P(z)y = Q(z).
x
(b) Use the result from part (a) to solve the initial value problem:
dy

$£+2y =ze ', y(l)=-1.
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5. (10 pts)

(a) Show that, in a Taylor Serics expansion of f(x) about the point

T = a, the coefficients in the expansion
fz)y=c+alr—a)+c(z—a) +ez(z—a)* +...

are given by ¢, = f(a)/n! where (n) indicates the nth derivative.

(b) USE part (a) to derive the Taylor/MacLaurin secries for f(z) =

about z = 0, and determine the radius of convergence.
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6. (10 pts)
3 dr
(a) Evaluate /

0 T —

if possible.
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7. (10 pts)

\f Am

A group of engineers is building a satellite dish whose shape will be
formed by rotating y = v/3z + 1 about the x-axis. Find the surface
arca of the dish, if it is to be 3 units deep (i.e., 0 < z < 3).
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8. (10 pts)
(a) For each of the following serics, determine whether it converges
absolutely, coverges conditionally, of diverges. Be sure to justify your
o0 (_1)” oo

answer. (i) Z m (ii) Z nsin(1l/n)
n=0 n=1
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9. (10 pts)
A curve C is defined by the parametric curves z = ¢+ 1 and y = t* —2.

(a) Sketch the curve.

(b) Set up an integral to determine the arc length of the curve C
between 0 <t < 2. DO NOT EVALUATE.

(¢) Show that C has a horizontal tangent line at the point (1,-2).
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10. (10 pts)
Leila needs to find a location for a radio repeater that will monitor
the signals from a pack of radio-collared wolves, In order (o gel the
strongoest signad, she wants (o locate the repender al the centroid of the
range of the woll pack. The valley in which the wolves live encompassoes
roughly the wiion of the rectangle 0 < 2 <8, 0 < y < | and part of
Lhe ellipse

ESJ—EE FE20424p FAOA 4EEI BACF-008C17252024

#200 20 of 258

r—8) (y-2)°

( - Y 1 1
with o > 8, and all distances are in &m. Where should Leila place the
repeater?
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11. (10 pts)
A 100 kg bag of salt is erroncously dropped into a fresh water tank of
volume 10 m*. The tank is assumed to be well mixed and fresh water
(with zero salt concentration) is added at a steady rate of 1 m*/hour
with tank water flowing out at the same rate. Water is drinkable at
salt concentration of about 0.5 g/kg. How long will it. take for water in
the tank to reach that level? Assume a water density of 1000 kg /m3.
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12. (10 pts) | P

d M —
The logistic equation —P = kP ( P) can be used to model the

/]
spread of an incurablc,%%1'nn1unicabﬂ3[diseewe in a population with P
infected members out of a total population M.
(a) Briefly explain the rationale behind this model (one or two lines).
(b) If k£ = 0.1 day !, and P/M = 0.1 on day 0, how long will it take
before half of the population is affected? (You may leave your answer
in the form AinB.)
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