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1. (10 %) Consider the Sturm-Liouville problem
y'+Ay=0; y(0)=y(1)=0
on an interval [0,1]. Find numbers A and corresponding nontrivial solutions of

the Sturm-Liouville equation on [0,1].

2. (10 %) Define a function f(x)=sinx—1 on the interval (-, 7). Determine

the Fourier series of f(x) on the interval (-, 7).

3. (10 %) Let C be a smooth curve with coordinate functions x=4cosf,
y=4sint, z=-3 for 0<t<x/2. Evaluate nyds over C, in which s

denotes arc length.

4. (10 ) Let @(x,y,z)=8xy’ —xz. Compute the directional derivative of the

scalar field ¢ in the direction of i+ j+k.

5. (10 %) Consider the systérn x'(1)=3x(t)=5y(t), y'(t)=5x(t)—-7y(t). Classify

the critical point of the system as to being “stable and asymptotically stable,”

“stable and not asymptotically stable,” or “unstable.”
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6. (15 %) Let A= 0 O
-2 0

. Find a matrix P such that P'AP is a
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diagonal matrix.
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7. (15 %) Two objects of masses m, and m, are attached to opposite ends of

a spring having spring constant &, as shown in Figure 1. The entire
apparatus is placed on a highly varnished table. Derive differential equations
to model the system sliding in one dimension in the absence of friction.
Then, find the frequency of oscillation of the masses with respect to each
other when they are stretched and released from rest.
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Figure 1. System for Problem 7

8. (104 ) Let &8(¢) denote the delta function. Solve the second-order differential

equation »"(¢)+2y'(¢)+2y(t)=6(t —3) subjectto y'(0)=y(0)=0.

9. (10 %) In the circuit of Figure 2, the current flowing through the inductor is

initially zero. How long after the switch is closed will the inductor voltage be 6

volts? Determine the current in the resistor at that time.
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Figure 2. Network for Problem 9




