Math 285: Exam II

1. (10 points) Find the general solution of the homogeneous differential equation
¥ +10y +25y =0
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2. (10 points) Find the general solution of the homogeneous differential equation

¥y +6y' +13y=0
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3. (10 points) Using the method of undetermined coefficients, find the general solution of the
non-homogeneous differential equation (compare to the DE above)
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4. (10 points) Consider the non-homogeneous differential equation ¥"+y = sin(z). In the context
of the method of undetermined coefficients, decide whether Yp(z) = Acos(z) + Bsin(z) is a

good guess for a particular solution. You do not need to determine A and B. If it is not a
good guess, suggest a better guess.
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5. (10 points) Suppose y; and y, are solutions of a second order differential equation ay” + by +

cy = 0 on the interval I = (—00,c0). Suppose ¥1(3)y2(3) — y2(3)%4(3) = 0. What can you say
about the two solutions y; and y,?
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6. (15 points) Find the general solution of the Cauchy-Euler differential equation
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7. (15 points) One solution of the differential equation zy” + 3y’ = 0 is y;(z) = 1. Find a second

solution using the reduction of order formula from section 4.2. You must show your work, and
the formula very clearly and very carefully for credit. P. - éﬁ"
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8. (10 points) Here are two possible particular solutions

(@) Yp, (z) = 2%sin(3z) — 47 cos(5z) (b) yp,(x) = 2? sin(3z) — 47 cos(5z) + 3%

of the differential equation
Yy’ — 5y’ + 6y = g(x)

Explain why the two solutions are either both correct or both incorrect. You don’t need to
know g(z) to answer this.
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9. (10 points) Consider the initial value problem where a, b, ¢ 8re constants
ay” + by’ +cy = g(z)

y(0) =4
y'(0) =8

If yo(z) = C1€® + C2e%* and Yp(T) = 4z + 12, then solve the I.V.P. Note: you do not need

to discover the values of a, b, ¢ and g9(z) to answer this question. The solution is really more
straightforward than that.
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