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1.

2.

Find a general solution for y'y~1 = 4(x + In(2y)) — 2. (10%)

Solve the boundary value problem x?y"" — 6y’ = 3x with y(—-1) = y(1) =y'(1) = 1.
(10%)

Consider an initial value problem y" + 2ay’ +y = §(t — 1), where a is a constant, and &§(t)
is the Dirac delta function. The system is originally at rest, meaning y(0) = y'(0) = 0.

(@) Find yy, a general solution of y;' + 2ay; + y, = 0. (10%)

(b) For a = 0, solve the initial value problem. (10%0)

0 3 0
3 0 4
0 4 0

Find all eigenvalues and the corresponding eigenvectors for A = . (10%0)

Consider a partial differential equation that describes the free vibration of a rod with length L:

’u(x,t) ,0%u(x,t)
— L P—— =0,
ot? 0x?
where c is a positive constant. The function u(x, t) is periodic in t and satisfies the following

5mx

initial and boundary conditions: u(x,0) = 3 cos (3) %(x, 0) =0, u(Lt)=0,and
% (0,£) = 0. Solve the PDE. (30%)

Consider a scalar function f(x,y,z) = x +y + z and a vector a = [4,0, 3].
(a) Calculate the directional derivative of f at point P:(1,1,3) in the direction of a. (5%)
(b) Find the direction in which f has maximum decreasing rate at P. (5%0)

szf f-ndA,
S

where S is a closed surface consisting of the cylinder x? + y2 = 4 with 0 < z < 3, and the
circular disks z =0 and z =3 with x* + y? < 4. f = [x,—y,z?] is aforce vector. n is the
outward normal to surface S. (10%)

Evaluate
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