MCS 245-Differential Equations Fall 2012 Midterm #1
Instructor: B. Kaymakgalan Name:_ DO LU THONS

Please show as much work as possible to get full or partial credit. Please circle your answers.

1. (6 pts.) Determine whether the Existence and Unigueness Theorem for First order IVP's
implies that there is a unique solution for the below IVP. Why or why not? Show your work.
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(Note that if the conditions of the theorem are not satisfied, this does not mean that there is NO unique solution,
It simply means that the Existence and Uniqueness Theorem DOES NOT guarantee a unique solution.)

2. (6 pts.) Obtain the general solution to the d.e.: L4 =x’e™ -4y
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3. (18 pts.) Solve thed.e.: (x*+y*)dx+2xydy =0
(Hint: use"homogeneous” and " Bernoull" equation methods.)
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4. (18 pts.) Solve the IVP: (tan y—2)d+(xsec’ y +-)dy =0, y(0)=1
ey WW‘"\‘Q.‘}
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5. Find the form of the p ition for the method of undetermined coefficients.
DO NOT EVALUATE THE CO FICIEN
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(9 pts.) (b) V'=y'-12y = 2t
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6. (12 pts.) Find the general solution to the IVP using method of undetermined coefficients
(UC method)

Yy ==, y(0)=0, y'(0)=0.
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7. (18 pts.) a) Find a general solution to the equation )"-6y'+9y = x 7™, x50, (use VP method)
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(4 pts.) b) Explicitly identify the complementary solution, y.(x), as well as the particular solution, y ,(x).
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Extra Credit Problem: (10 points)
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Show that the equation (2y* —6xy)dx + (3xy—4x*)dy = 0 is not exact. Find an integrating factor of

the form  u(x,y)=x"y" that would make this equation exact and verify that the new equation
is exact. DO NOT solve the equation.
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