
PHYSICS 104A, FALL 2015
MATHEMATICAL PHYSICS

Assignment Seven C, Due Monday, December 5, 5:00 pm.

[1.] The displacement from equilibrium of a violin string of length L is given by y(x, t). The
string is plucked so that its initial displacement is
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It is released from rest so that the initial velocity ∂y(x, t)/∂t
∣∣
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= 0 . Compute y(x, t) for
later times. (A considerable amount of the mathematics will be similar to problem number
one.)

[2.] Solve Laplace’s equation
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inside the rectangular box 0 < x < L and 0 < y < H. The edges of the box along the
axes are grounded: V (x = 0, y) = 0 and V (x, y = 0) = 0, as is the potential along the
top edge: V (x, y = H) = 0. Along the right edge x = L the potential rises linearly from
V (L, y = 0) = 0 to V (L, y = H) = V0. That is, V (L, y) = V0y/H.

[3.] A quantum mechanical particle has initial wave function ψ(x, 0) = ne−a|x|/2. What value
of n is needed for normalization? What is the distribution of momentum c(k)? Check that
c(k) is normalized. Compute ∆x∆p. Does it have the minimum possible value h̄/2 as did
the Gaussian wave function discussed in class?




















