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General 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. Wite conplete sentences, and use
notation correctly. What is illegible or inconprehensible is worthless. Since the answer really consists of all the magic
transformati ons, do not box your final result. Show nme all the magic on the page. Communicate. Eschew obfuscation.

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

(a) (ysecz(x) + sec(x)tan(x))dx + (tan(x) +2y)dy =0
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N / [
y - =0
(c) &tan(7)+ymx x dy
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(e) xsin(y)dx + (x2+1)cos(y)dy =0

2. (10 points) The followng differential equation may be solved by either
performng a substitution to reduce it to a separable equation or by
performng a different substitution to reduce it to a honbgeneous equati on.
Di splay the substitution to use and performthe reduction, but do not
attenpt to solve the separable or honobgeneous equation you obtain.

(x -2y +1)dx - (4x -8y -6)dy =0
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3. (15 pts.) Solve the followng first order initial value problem

y'(x) +y(x) =1f(x) and y(0) = 0O,
wher e

Bonkers 10 Poi nt Bonus: Pretend A, B, C, D, E, and F are fixed garden
variety real nunbers. The ugly | ooki ng honbgeneous equati on

(*) (Ax2 - Bxy + Cyz)dx+<Dx2 + Exy -+ Fy2>dy =0
is actually very easy to solve when it turns out also to be exact.

Det erm ne exactly when this happens, with proof. Note well that you are
NOT bei ng asked to actually solve the differential equation!

[Hint: You mght want to ask A, B, C, D, E and F what exact role they
m ght play in this game. Say where your work is! You don’t have room here
to explain things!]



