Math 022B Midterm 2 Feb. 26, 2010

Sofution

Name:; ID

No Calculators allowed. Use the back of all the pages if needed.

(1) (16 points) (a) Find the solution y(¢) of the initial value problem

4y” —Yy= 07 y(O) = 27 yl(o) = /8
(b)Find § so that the solution approaches zero as t — oco.
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(2) (18 points) Suppose that the position of a certain spring-mass system satisfies the
initial value problem:

3 ‘
éu” +ku =0, u(0) =2, u'(0) = v. R
Determine the values of k£ and v if the period and amplitude of the resulting motion

are 7 and 3, respectively. (Hint: for a general equation: mu” + ku = 0, denote

7o 0

Wy = \/%, then period T = i—z, and amplitude R = A?+ B2, if the solution is
u = Acoswgt + Bsinwgt.)
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(3) (744413 points) (a) Let y1(t) # 0 be a known solution of Ly} = y"+p(t)y'+q(t)y = 0,
where W (y1, 12) = yiys — y1yh.

show that a 2nd solution y, satisfies 4 @) = E—'ﬂg”—z)

(b) State the Abel’s formula for ﬁndmg Wy, t/o) of Ly] =0 in (a).
(c) Use (a) and (b) to find a second solution for

By +3ty +y =0, t>0; y(t) =1t"
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(4) (16 points) Use the Laplace transform to solve the following initial value problem:

¥ -y =0, y(0)=1,4(0)=0,4"(0) = 1, y"(0) = 0.
(Hint: you may need L{coshat} = 723 to do the inverse Laplace transform.)
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(5) (104 16 points) (a) Determine a suitable form for a particular solution Y (¢) (Do

NOT solve!) for the following equation if the method of undetermined coefficients is
to be used:

y" + 2y + 5y = 3te"  cos 2t — 2te ' cost
(b) Use the method of variation of parameters to find a particular solution of
Yy + 2y +y=3et
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