Midterm Exam
Math 23
April 22, 2014

Name: PW\EV\JQ/V IQ,V(

Instructions: This exam is closed-book, with no calculators, notes, or books allowed.
You may not give or receive any help on the exam, though you may ask the instructor for
clarification if necessary. Be sure to show all your work wherever possible.

Problem Score Points
1 15
HONOR STATEMENT: I have neither given
nor received any help on this exam, and I 9 21
attest that all of the answers are my own
work. 3 20
4 22
SIGNATURE:
5 22
Total 100




1. [5 points each]
(a.) Find the general solution of the differential equation: y' = cos(t)(y — 2)*.
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(b.) For what initial values of ¢ and y are we not guaranteed a unique solution to the following
differential equation:
y =V1-y
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(c.) Find the general solution to the differential equation: y@ — 16y = 0. kb\o-«\' -\L ‘-\') L.
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2. [21 points] Let
¥ = —(32%y + 2y + 1)/ (2% + ¢P)

(a.) Is this equation exact? If not, is there an integrating factor which will make it exact?
(b.) Find the general solution to the equation.

(c.) Find the solution satisfying y(0) = 3.
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(b) Find qeutnal silukion o, e QL=
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3. [20 points] Consider the differential equation
tﬁy# _I_ Ztyl _ Qy — tl/?_

(a.) One solution to the homogeneous problem is y;(¢) = ¢t. Using the guess that another
solution is of the form y(t) = v(t)y1(t), find the general solution to the homogeneous
problem.

(b.) Find the particular solution to this problem.
B walg=v By 8y = V%

\ji"' =y -\; r \
G = e AN

T 0t e ommgpeees™

'k w4 'Z,l:k\“\‘*'\{\#z\l)c -

tt

?m\n\b‘m ’

£3Vt\ -\—‘J\\J\Il = )
Lk we N
wl s R WO segerme

W's - B
;o

Ség - —%.E\_Ab SRk
. - Yo o WQXSO\W\*‘PO“‘W

In\w\ = -4 L\ -7
W= g
v

—
—

~1
3




(\o) P ‘)whwbw so\whwo V? =\, L \3‘&3 x V) \(\”(Q
Wbve U, tued . ome andomnted Solwkibvs.

ks oyt W=7
To find v, N puk DE (orvec bore:

y'r 2 ye oy = R gl

\‘\‘ - ’_\jﬂ" W\Qk \I,L' : 5
\ij\)\ﬁ’) NKU‘M"
~1
\"S\ lj"- ) % L ) o 3 -
\I\\\\ﬁ\,‘ﬁgf \\j, \ﬁ"" "Ny APy 1 =% == 5% .
-1 ’3/2 "Y’L.
- : - = LB
R R R %
_ -3 " .5/1_
Vq’l - E :b—t - ":\g 1'33’ j o® No %‘g t




4. [22 points| Consider the system:

' = -3z — 2y
y=z—y
(a) What is the general solution of this equation?

(b) Find the solution with initial conditions z(0) = 4, y(0) = 0.

(¢) What is the behavior of this solution as t approaches infinity?
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5. [22 points] Newton’s law of cooling says that the rate at which the temperature of a
body changes is proportional to the difference between its temperature and the temperature
of the surrounding atmosphere. A bottle of water with an initial temperature of 70°F cools
down to 60°F in 1 minute while sitting in a freezer set at 30°F'.

(a.) Assuming the temperature of the water can be described by Newton’s Law of Cooling,
write down the model that describes this situation.

(b.) What is the constant of proportionality in this example?
(c.) What will the temperature of the bottle of water be after t minutes?

(d.) What happens to temperature of the bottle of water as t approaches infinity, assuming
the temperature in the freczer is constant?
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