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§ 7 Asiopls harmonio osoillator satisfiss the equarion
! YO +ry (0 + ol y{t) = £ cos (ur),

underdamoping,
i} Derive the steady- state solution to the abeve squation. (5%}

gL i) Derive the condition of resonance, Le., when the steady-state sohition bas the
: maximmin amplitade. {5 Do)

“2, Find the general solution to the following wave squation
CHAEYE™ - (Lot ) FRx Y8t =0,
subject to the condition that Tx=0,0) = fix=L, t} = 0 for all t, where

| ¢ i3 the wave
= velocity. (15%% |
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- 3. &) Find the Laplace transform () of the function
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b Find the mverse transform (2-1(s)) of the fanction
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: 4, ‘Find the Fourier transform F(s) of the functions
f (2} f{xy=eix|  (3%)

(b} f(x):a.ﬂ{x_'e_’,l, where T(y) = {1 l=1i2 [ gogy
L
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where Wt} is the displacement of the oscillator st time L, r the damping constant, o, the
natural frequency, £ cos (wt) the driving force. Suppose the system is in the regime of
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. The integral o e is found to equal —/— |,
X+ (a+b)x™+ ab “+
/ .
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!j_ For an NxN matrix, denote its {i,j) element bry AJ Define the tracs of A by

o
Tr{A)= E A - Prove that Tr{A} is invariant under sinilarity transformation: that is
e ¥ 1

{ o)

Te{A) =Tr(U ALY, where Uis an arbitrary non-singular matrix.
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where both

g and b are positdve real numbers,

(I3 %)

If 4 and b are related by ab = 1,
then find a and b .
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' {z-b} dz N
¥ If the integral i equal to 4, finda end b .
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Here C Is 3 eountarclockwisze contour along the wunit eircls shown below,

and both a8 and b are complax numbers. (/.2 ZJ 3
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