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1. A periodical function of the form

1 0<t<l
f@)=
0 1<1<2”

and the period of fis 2. Please find the Laplace transform of this function. (15%)

2. In a horizontal frictionless mass-spring system, the force exerted is F' = -kx, where &
is a positive spring constant and x is a coordinate representing the displacement of
mass m from its equilibrium position.

(i) By Newton’s second law, please write down the differential equation
concerning the motion of the mass with respective to time 7.

(i)  Please find the solutions for the differential equation.

(iii)  Actually, the solutions of the differential equation describe “simple
harmonic motion” and can also be expressed simply as a sine function.

Please show the form of this sine function and its period. (15%)
2
3. (i) Find the general solution for d’x + 2_¢_x_ +2x = 5cost
ar? dt

(i1) Find the particular solution for the above differential equation if x = 0 and

£=0 fort=0. (15%)
dt

4. Using the method of least squares, fit a straight line to the four points given below:
(-1.3,0.11), (-0.1, 1.11), (0.2, 0.81), (1.3, 1.90). Find the equation of this straight line.

(10%)
5. Find the solution of an ordinary differential equation
é=kx(l——£) and 1=0 X=X,; X, =COnst. (15%)
dt X,
6. Find a general solution of the nonhomogeneous linear system of differential
equations
2 -4 2 )
Y'=AY +G = r+ 2000 here =] (15%)
1 -3 1?4943 ¥,

7. By taking Laplace transform to solve the partial differential equation
& &

—+v—=—kc
a e
c(t,0) = c, sin ot
¢(0,2)=0

(15%)




