1148285

B 1L T A ER
EE T4 s ulE

LH

: 112

: EYRETREEZ
o TiEEE

: 0210

D1 HR

: 12\‘7@ 5T HA

nﬁ)\j/\x%%"(_k)ﬂzx EA
sl EEE » NFPEra




E 112 EIE o H1E

Please write the detailed solutions to the following questions.

1. (35 pts) Solve the following differential equations.
&
(1) (15 pts) [D? + D? 4+ 2D — 4I]y = xcos2x + xe”
(2) (20 pts) [D?+3D + 2+ DIy =0, y(-D =y(1) =0.

2. (25 pts) Let fand g be functions with continuous first and second order partial derivatives on a region D
bounded by a smooth surface S. Show that

(1) (15 pts)
Jf(ng)d& = ﬂf(fvzg +Vf:Vg)dv
S D

(2) (10 pts)

ﬂ(ng — gVf)da = W(fvzg —gvif)av
S D

3. (25 pts) Solve the partial differential equation:
Upe(x,t) = 15U (x, 1), forx €R, t>0
U(x,0) = cosmx, Uy(x,0) = e ?*sinx, forx €R

4. (15 pts) The Fourier Transform are defined as follows:
4o ’

Fw)=FIfl=| f®e ™t

F(w) is also called the frequency response of the signal f(t). Suppose we have a system
+00
YO+ = | 20— v)dy - 32,

where z(t) = cos(2t) + 56(t).

Yw)

(1) (8 pts) Find the frequency response of the system, ie., Hw) = Yo -

(2) (7 pts) Determine the impulse response of the system, i.e., h(f).




