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Show your work! No calculators! Please draw a around your answers!

Please do not write on your desk!
1.(20 pts) Determine the general solution of the differential equation.
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2.(16 pts) Consider the system shown in the figure, where an ohject of mass m is attached
to a linear spring with spring constant k. Assume that there is no friction or damping. An
external force F(t) is applied to the mass m. The system is initially at rest.

(a) Write the equation of motion for the object by considering all forces on the object.

j(J,]_:.Pochon o‘F the mass 10 rom equf\iibn‘um

mﬁ” + 0y'+ky= ) Y)=0, y'(0l=0

C_.JQ

H

mus"Jrk%:!——H) \j( ij

(b) Convert the equation of motion to a 2 x 2 linear system.
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(c) Suppose that k = m =1 and F(¢) = sint. Find the solution of the system using variation

of parameters.
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3.(20 pts) Find the solution to the initial value problem
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4.(4x4=16 pts) This problem has four unrelated parts.

(a) By using definition of Laplace transform compute £{t + 3}. Using results from the table
directly will result in ZERO POINTS.
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(d) Show that if (f = f)(t) = 0 for all ¢, then f(t) =
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5.(4+9+4=17 pts) Let f(z) =1—2,0<z <1land f(z) =0, 1 < x < 7 be a function defined
on the interval [0, ]

(a) Extend it to the interval [—m, 7] as an odd function, and then to the real line (—o¢, +00)
as a periodic function of period 27. Sketch the graph of the resulting function.
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b) Find the sine Fourier series Sf(z) of the function f(z) and calculate Sy(—7).
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¢) Solve the following heat conduction problem

Upe = Uy, (0,8) =ulm,1)=0,t>0, u(z,0) = f(z),0< 2z < m,

where f(z) is the function from item a).
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6.(16 pts) Consider the partial differential equation and the boundary conditions below
Ugy = 4uyya u(e y) = 'u,(2 y) = 0.

where u(z,y) is a function of 2 variables. Find all nontrivial solutions of this problem of the
form u(z,y) = X(2)Y ().
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