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the end of this packet; scratch work will NOT be graded.
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1. (20 pts)

(a) The matrices A and B are row equivalent, and we know that

34 2 36
B=|1 23 24
1 1 2

Without doing any row operations on B, find a relation between the columns of A.
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Bob knows that the list fi,..., f, is linearly dependent. But because he does not know
either that these functions are analytic nor that they are solutions to any sort of differential
equation, he feels that he cannot conclude that the Wronskian is identically zero, or anything
else. If he is right, explain what more he would need to know to conclude that the Wronskian
is identically zero; if he is wrong, what can he conclude about the Wronskian knowing no
additional information?
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2. (16 pts) Find a fundamental set of real solutions to the constant coefficient linear differential
equation L(y) = 0 with characteristic polynomial below.

p(AN) = (A — 5A% + 19X + 25)?
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3. (16 pts) Find the form of a particular solution to the equation below (do not evaluate the coeffi-
cients).
y" — 6y + 25y = 12 cos(4x) - 10e** sin(5x),
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4. (16 pts) The differential equation
mz" + f2' + kz = "
has solution z = (i — 1)e™*. Use this information to find a particular solution to

my” + fy + ky = 3sin(wt)
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with T'(v,) = w

5. (16 pts) T : V. — W is a linear transformation. We define a “homogeneous solution” to be a
vector v, € V with T'(v,) = 0, and a “particular solution to 7'(v) = w” to be any vector v, € V

(a) Suppose v, is a particular solution to T( ) = w, and v, is a homogenous solution. Show
that v = v, 4+ v, is a solution to T'(v
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(b) Suppose that v is a solution and v, is a particular solution to T'(v) = w. Show that there is
a homogeneous solution vy, for which v = v, + vj.
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6. (16 pts) We are given
<D5 —5D*+ D — 1) (32%**) = g(z)

Use this information to find a solution to the differential equation L(y) = g(z) whose characteristic
polynomial is
p(A) = (N> =5M + A = 1)(A = 2)?
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