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1. Giventhat f(t) = {
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Note: no points will be given if the explanation is incorrect
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with vertices (1,0), (0,1), (—1,0) traversed counterclockwise.
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which of the following figures can be generated from y"(t) + ¥'(t) +9 = f(t)? (10%)
((Select all that apply). Justify your answers.

is a Heaviside step function and y(t) is the output,

2. Evaluate the line integral fc F-dr if F(x,y) =eYi—sin(mx)j and Cis the triangle
(20%)

. The rotational kinetic energy Tyor = -;—Iwz can be represented in matrix form as, (20%)

1 I xx I xy I xz Wy
Trot > (Wx @y )| Ly Ly Iy (‘”y)
L zx Izy I zZ W

where L, Iy, I, are moments of inertia with respect to the x, y and z axis,

respectively. iy, Ixz Iyx, Lz Ik, and Iy are products of inertia. A square flat plate

has mass (m) of 3 and side length of 2. The rotation kinetic energy of the rotation around
the axis X’ with the x, y, z coordinate axes, and the origin can be represented as:
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(i) Find the direction of new coordinate x’, y’ and Z’, called principal axes, in which the
object can rotate around at a constant angular speed without a need for any torque. In

other words,

1 Lerser 0 0 Wy,
Lot = E(wx’ Wy, wz’) 0 Iyryr 0 (Cl)y/>
0 0 I,/ \Ou

(i) Find the corresponding Ly, * Iy, > and Ipz-
4. To solve the PDE by Laplace transforms

x 24 2 = stw(x,0) = 0ifx 2 O,w(0,0 =0ift=0  (15%)
5. To find the complex Fourier integral of the flx)= el —co<x <o (10%)

6.To prove that

(a) The Fourier sine series F—;—{ = Y1 Sinnx; 0<x<0), (8%)
w 1 m
) Zn=17 =% (7%)

7. Find the Laplace transformation of the following function. (10%)
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