Exam II, Math 3113 Page 1
1(a) Solve the initial value problem y” — 5y’ + 6y = 0, y(0) = 2, y'(0) = 10.
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1(b) Convert the function z(t) = 4cos(11t) — 3sin(11¢) into the form z(t) = Ccos(wt — o). Use an exact
expression (possibly involving tan—!) for «, rather than a decimal value. :
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2. Recall the equation mz” 4 ¢z’ + kx = 0 for the motion of a mass on a spring with damping

(a) Find the position function z(t) when m = 1, ¢ = 2, and k = 2. Is the system overdamped, critically
damped, or underdamped?
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(b) You pull the mass to the nght'. 3 units, pause and let it go. Find the specific position function in this
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3(a) Explain why the functions fi(z) = sin? z, fa(z) = cos? z, f3(z) = 15 are not linearly independent.
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(b) Use the Wronskian to determine whether the functions g;(z) = z, g2(z) = 2, g2(z) = z* are linearly
independent.
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4. Consider the differential equation
y® — 6y 4 17y® — 48y 1 88y" — 96y’ + 144y = z%e* + sin(2z).

(a) Using the fact that 78 — 6r% + 17r* — 48¢° + 8872 — 96r + 144 = (r — 3)%(r2 + 4)?, find a general solution
to the associated homogeneous equation. (That is, find the complementary solution y..)
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(b) Using the table below, set up the appropriate form of a particular solution (but do not determine the
values of the coefficients).
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5. This problem concerns the differential equation y” + 25y = 4e?*.
(a) Using the method of undetermined coefficients, find a particular solution to the equation.
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(b) Find the general solution to the equation.
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Extra Credit Use Euler’s formula e** = cosz + isinz to derive a formula for cos(a + ).
D ‘ j
BT o tesllsm) F 0 sl (<xp)

g

6{4 eé{’?

o

(cort £ {Senot )( Cos B+ (s )
= (CGﬁA COSﬂ ""5:1\»4 S\L\f>> | Vi ; (S‘"V‘A(asﬁ " (’cspéf(.:«/S>

Lot et /ﬂ-f*%;/ é/';ﬁ

T(*cg (o 45) = cors s = 55\\,4 Sv:-,/g /




