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Problem 1.2, (2 points) Prove that your ¢ and g from the previous problem are ncarly
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Problem 1.3. (¥ points) Find a partienlar solotion to the equation g + 10y + 25y = f‘/
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Problem 1.4. (¥ points) Find the LLLLI.!.]_I.I'I.- solution to the initial-value problem o + 10y +
25y = (3 + 1), w(0) = -1, ¢'(0) =5.
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Let A= 11 0 1].
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Problem 2.1. (¥ points) Find the sigenvalnes of A.
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Problem 2.2. (4§ pointz) Find a hasiz for each eigenapace.
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Problem 2.3. (§ peivels) Orthogonally disgonalize A (ie. find the P and the 1)
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Problem 3.1. (1 point) For a sguare matrix A, carelully define the charscteristic polynomial
xalA) of A
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IProblem 3.2, (2 points) What is the characteristic polynomial of A good For?
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Problem 3.3. (§ points) Compute the characteristic polyvoomial of the matrix
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Problem 3.4. (6 peinfs) Given a palynomial plx) = wnt™ + ey 2™ 1 f oo+ @y T 4 04, and
a square matrix A, define p{d) = A" + @ A" P oo b ag A ooyl (ie Teplace each
power of 2 with the corresponding power of /. Suppose that A is disgonalizable, Show Ut
xalA) =0 (i.e. when you plug A into its own characteristic polynomial, vou get 0). [Hmd:
let 1 be gn ewgenvector of A. What & y4(A)w? How many eigenvectors does A have?
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4 Short answer
(8 peints each)

1. Find the form of a particular solution to the differential equation y* — 11y — 42y - 53
[do not, malve).

Guess: Yp= (A Bt L)

2. Determine whedher U [ollowing vector-voaloed fusctions are dependent or independent
on K. Justify vour answer.
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4. Suppose that A is o 4 % 4 matrix. Suppose that vy, v, vy are nonzero vectors in B*
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Problem 6.1. {§ pomts) Suppose that a square matrix A satisfies {A = AN =0 for some
positive integrer k. Prove that the only eipenvalue of A is A
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