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. (a) (20 points) Find two linearly independent solutlons tB #‘ 53"‘*‘ %= 0. Ghpek thal
of your solutions satisfy the equation.
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(b) (5 points) Compute the Wronskian of the two solutions you found in part (a). Is it zero
for any value of ¢7
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(c) (5 points)

Wei
rite the system of two first~order ODEs from part (b) in matrix form
/
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where Aisa 2 x 2 matrix; give the matrix A explicitly.
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(d) (5 points) The trace of a 2 x 2 matrix [Z 2 is defined to be a+d, the sum of the entries

along the “diagonal” of the matrix. Compute the trace and determinant of the matrix A
from part (c).
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3. In this Problem_ j :
) Oore i iti ‘ e =2
7 rovity ol ’Elr(l)ck_ Units and treqt all quantities as pure numbers. Also, ignore

Consider g block of mass m,

(center of mass of the
andletm:Obet e

Hooke’s law, so the
block and Spring are
is another constant,

(constant)
) block at time

resting position
fore

in

hanging from a spring. Let z(¢) be the position of ail;e
t; orient the axis so that positive z points d?wn:)vbe}’s,
of the spring with no block attached. The sprm%G i
e of the Spring on the block is —kz(t), where k is a consltan l.nere 5
a fluid which provides a damping force —ua'(t) on the block, W

negative z

k  (spring constant)

F-ma

m (mass)

positive z N
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i tion. When is the
: question. : tural frequency wp of the equa ;
\0 Determine the damping const(:iant % aéndazf‘l 1clll:itically damped? Your answers should be in

. derdamped, overdamped,
equation un

terms of the constants m, k, and p.
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(b) (10 points) Set
13T = —1 and the ve] , k 5 and 41 = 2. Assume that at ¢ = 0, the position of the block
Vvelocity of the block is 3. Find z(t) for all ¢ ; 3 i
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(c) (5 points) Find const ; ; : imtetval (—m, 7|, such
). Sketch the graph of your

/ that your solution to part (b) is’equal t’o Ae* cos(wt — ¢
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(c) (5 points) Find a particular solution to y” + 9y = 2 cos(£) — 3sec?(3t).
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