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Problem 1. [10 proinTs]  Compute the fourier coefficients of the following functions: £ s
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Problem 2. [15 pOINTS]  Find the inverse of the given tinear transformation

T v Ar -2y 422
¥y = —dx—dy+4z
z = —dr 32y +4 82

Show all of yeur work.
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Problem 3. [15 roinrs]  The acceleration due to gravily inside the earth is proportiona
to the distance [rom the center of 1he earth. An objeci is dropped from the surface of the
carih inte a hole extending through the earth’s center to the other side. Calculate the time
taken by the object 1o reach the other side of the earth's surface. Show all of your work.
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Problem 4. [20 pomis]

Use the method of varialion of parameters 1o find the general
solution of the non-homogeneous system of diflorential equations

210 2
X' = X+
5 2 10f
Show all of your m;ﬂrk.
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Froblem 5. [20 roints|  Solve the sysiem

31 0
X=1020|X
¢ 0 2
1. Find three lincarly independent, solutions to the ODE systen

2. Prove that your solutions in previous part are indeed independent,
3. Fid the general solution of the ODE svsiem.
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Problem 6. [20 PoINTS] Find a real-valued fundamental matrix [or the system of ordi-
nary diflerential equations:
3 -2
X' — X
5 —3
Show all of your work.
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