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. (a) (10%) The Laplace transform of y(t) is defined by

L) =Y()= [yt (1)

Show that the Laplace transform of #y(t) is then given by L(ty(t)) = —dY(s)/ds
(b) (5%) Use the result of (a) to find the Laplace transform L(tg)
(c) (5%) Use the result of (a) to find the Laplace transform L(t{)

. Consider the following second-order ODE with variable coefficients

i+ (1-t+y=0, y0)=0 (2a)
You are asked to solve this equation by Laplace transform.

(a) (10%) By applying the results of problem 1, show that the above differential equation can
be transformed to the following first-order ODE

(s— dy(s) F@-8V(s)=0 (2b)
(b) (5%) Find a solution ¥(s) to Eq,(?b), Hint: verify that your answer is given by
s—1
Y(s)=— (2¢)

() (5%) Find the inverse Laplace transform L™ (Y(s)) to give the solution y(t) to Bq.(2a).

. (a) (109%) Given a 2x2 matrix

A

-5 2
P (3a)
Find the eigenvalues and eigenvectors of the matrix A

(b) (10%) For the matrix A given by Eq.(3a), find a matrix X such that X'AX is
diagonal.

. Consider the following line integral

f Fr)-de = f (Rdo + Ry + Fydz) (48)
o o

(a) (109%) If F is the gradient of some function f, i.e., F = Vf, show that the above line
integral is path independent.
(b) (1096) Apply the above result to evaluate the following line integral

= f (8a"dz + 2yzdy + y'dz) (4b)
o
from point (0,1,2) to point (1,—1,7)

(a) (15%) Find the Fourier series expansion of the following periodic function
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(b) (5%) Apply the above Fourier series expansion to show the following identity

(5b)




