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Ceneral directions: Read each problemcarefully and do exactly
what is requested. Full credit will be awarded only if you show
all your work neatly, and it is correct. Use conplete sentences
and use notation correctly. What is illegible or

i nconprehensible is worthless. Since the answer really consists
of all the magic transformations, do not box your final result.
Show ne all the magic on the page. Communicate. Eschew

obf uscati on.

1. (75 pts.) Sol ve each of the followng differential equations
or initial value problens. |If there is no initial condition,
obtain the general solution. [ 15 points/part]

(a) sec(2y)dx = 20(x2+1)dy =0 ; y(1) =2m

(b)  (y® -4e¥)dx - (2xy +In(y))dy =0



TEST1/ MAP2302 Page 2 of 4

(c) (y?+xy +x?3)dx - (x?)dy =0

(d) 5%+%=20x3y’4 wWith x >0,
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(e) _g% +tan(@)r = 206cos(0) ; r(0) =10

2. (10 points) The followng differential equation nmay be sol ved
by either performng a substitution to reduce it to a separable

equation or by performng a different substitution to reduce it

to a honbgeneous equation. Display the substitution to use and

performthe reduction, but do not attenpt to solve the separable
or honobgeneous equation you obtain.

(x -2y -3)dx = (2x +y -1)dy =0
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3. (15 pts.) (a) Obtain the differential equation and initial
condition(s) needed to solve the following word problem State
what your vari abl es represent using conplete sentences. (b) Next,
solve the initial value problem (c) Then, answer the |ast part
of the question. [For (c), providing the exact value in terns of
a suitable transcendental function will suffice, unless an

al gebraic function wll do the job, in which case use the

al gebrai c function.]

I Assunme Newton’s Law of Cool i ng:

A body with tenperature of 100 °F is placed at tinet =0 in
a medi um mai ntained at a tenperature of 20 °F. If, at the end of
10 minutes the tenperature of the body is 60 °F, when will the
body be 40 °F??

Il

Bonkers 10 Point Bonus: |In an exanple where he solved a certain
honmbgenous equati on, Ross apparently used a table of integrals to
eval uate the foll ow ng integral
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On the back of Page 3 of 4, with your bare hands reveal all the
magi c in evaluating this integral. Happy Hall oween.



