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Problem 1 (20 points)

Solve the following initial-value problem:

{ ¥y +dy = (B4 2)e

y(0) =2, y{0) =5

Problem 2 (20 points)

Suppose that two identical pendulums, having length ! and point mass m, are coupled by a linear
spring with force constant k, as sows in the above schematic.

(a) Show that, when the displacement angles 6,(t) and 65(t) are small, the system of linear differ-
ential equations describing the motion is

by + w0y = K(62—0). b2+ o = K(8, - 62),

where () = d(")/dt, w? = g/l, aud K = k/m, with g being the gravitational acceleration.
(b) Use Laplace transform to solve the system with the following initial conditions:

6:(0) =g, 61(0) =0, 82(0) =vo, 62(0)=0,
where ) and o ave constants.

Problem 3 (20 points)

Use Stokes’ theorem to evaluate
f (z%‘zdd: +aytdy + mr‘ydz) B
c
where C is the circle z* + y? = 9 running counterclockwise on the -y plane.

Problem 4 (20 points)

Use diagonalization to solve the following system:
X _ (13 o
W‘(z 2)’“(:‘)
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where X = (@1(t) za(t))7
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Problem 5 (20 points)

Use Fourier transform to solve the heat equation

Pu du .
3 < B (=00 <z <00,0>0),

subject to the initial condition u(z.0) = e ' (~ov < z < co). Hint: Use the result
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