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i.  For atypical mass-spring-dashpot system, mi + cx + kx = £(t),

where i = dZx/dt? , % = dx/dt and t denotes the time variable.

Assume f(t) = Fysin(pt).

(a}If p# Jl{/—m, and ¢ = 0, please find the forced response by Laplace transform. {10%)
{(b)if p= Jm, and ¢ = 2Vmk, please find the forced response by Laplace transform. (10%)

2. For the same second-order system described at Problem 1 above,
Fp =10, m=1, c=4, k= 24.
(a) Determine p such that you get the steady-state response of maximum possible amplitude,
named as “p,", and this amplitude, named as “ x,,,,“ (10%)

(b) Find the general solution of the second-order ODE (Ordinary Differential Equation) with “p.“.

(10%)
3. Solve the BVP as shown:
9%u _ , du )
Eﬁ—ka,0<x<10, t>0,
Boundary conditions: u{0,t) = 10, u(10, t) = 20,
Initial condition: ufx, 0) =10 + x. _ (20%)
4. Evaluate the Cauchy principal value of the integral:
0 x2+9

5. Given a circular helical curve on the surface of a cylinder r{t) = [acost asint ct], in which a is the
radius of the cylinder and c is the pitch of the circular helical curve, please find the curvature x(s) =
Ir”(s)| and torsion t{s) = -p(s}*b(s) of the circular helical curve, in which p(s) is the unit principle

normal vector and b{s) is the unit binormal vector. {15%)

6. Solve the system of linear ODEs by variation of parameters {15%)

J’]r =N _loyz +1
yz' =-y +4y, +1






