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1a. (4) What does it mean for three functioné fi(z), fo(z), f3(x) to be linearly dependent?
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1b. (4) Are the functions fi(z) = z — 1, fa(z) = 22 — z, f3(z) = 1 — 22 linearly independent?
Explain why or why not.
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2. (6) Compute the Wronskian of e~%, z, and 2. What can you conclude about linear indepen-
dence?
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3. (4,3) A homogeneous linear differential equation with constant coefficients has characteristic
polynomial (r — 1)r3(r?2 — 4r + 5)2(r — 5)(r? — 4).
(a) Write down a general solution to this differential equation.
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(b) Give an example of initial conditions for this equation which describe exactly one solution.
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4. (6) Convert the function z(t) = 41 cos(6¢) — 13sin(6t) into the form z(t) = C cos(wt — ). Use
an exact expression for «, rather than a decimal value.
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5. (4,5) This problem concerns the differential equation y” — 4y” + 6y’ — 4y = 0.
(a) Verify that y; = 3e%* is a solution.
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(b) Using part (a), find a general solution to the equation.
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6. (3,3,3,3) For the following differential equations, use the table below to determine the form you
would use in finding a particular solution. Do not solve for any coefficients.
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7. (4,3) This problem concerns the differential equation y” + 16y = €3%.

(a) Using the method of undetermined coefficients, find a particular solution to the equation.
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(b) Find a general solution to the equation. .
r+lb =0 ¢ = £ 4¢

yc = AC—@S(’%«) + R sia (Yx)

y = Acos(4e) + BSA(Hx) + is GBK

Extra Credit (3) Use Euler’s formula € = cos z + isinz to derive the formula for cos(A — B).
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Take real pacts :

@A——E) = cosAessB + SI‘AAS"ABJ.




