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1. (15 pts) Find all real solutions of the following homogenous system, where x = {3:1} :
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2. (15 pis) Solve the initial value problem
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3. (15 pts) Find all solutions of the constant coeflicient differential equation below:
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4. (54+10=15 p_t;s) Suppose that an object of mass m = 3 is attached to a spring with spring
constant k‘:&z ose other end is fixed onto a wall. The object moves horizontally on the
table. There is a linear damping force and the damping constant is v = 12. An external
force is applied on the object in the form of a cosine function with amplitude R = 9 and

frequency w = 1.

(a) Set up a differential equation for the position u(¢) of the object at time £. _ F (0
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{b) Find the solution u(t) if ©(0) = v'(0) = 0
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5. (15 pts) Find the solution to the initial value problem using the Laplace transform

Y42+ 3y = ua(t)t -+ 8(E - 4),  w(0)=4(0) = 0.
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6. (15 pts) Find the solution of the heat equation on a metal bar of conductivity o = 1 and
length L = 7 such that

u(0,) = u(m, ) =0 fort >0,
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u(z, 0} = 3 sin(3z) — £ sin(5x)
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7. (10+5=15 pts) (a) Find the Fourier series expansion of f(z) which is a periodic function

with period 27 and
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(b) What is the value of the sum of the Fourier series at x = 577 What about at z = 15
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