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Notice: All ciuestions must be answered with detailed solution steps. Otherwise, even if the chosen option is

correct, no points will be awarded. FrARE H#E GFMEEIATERE - SRIEMEER T AT I8 -

1. The ordinary differential equation (ODE) is
(6x% + daxy) dx + (4bx* + 3y?) dy=0 abeR
(a) What is the exact condition of the following ODE?  (5%)
(A)a=b2,B)b=ar2, (C)a=b3,[D)b=as3, (E)a= b/, (F) b= a/t
(b) Under the exact condition, please solve the general solution.  (10%)
A ulx,y)=x3+4+3bx%y+2y3=c¢, c€ER
B) ulx,y)=x3+4bx?>y+3y>=¢c, cER
(C) ulx,y)=3x3+4bx’y+2y3=¢, c€R
D) ulx,y)=4x3+ax*y+y3 =c¢, c€R
E) ulx,y)=2x3+2ax*y+y3=c, c€R
F) ulx,y)=x3+3ax’y+4y3=c, c€R

2. Solve the no-homogeneous Euler-Cauchy equation. (20%)
(x+1)%y" —4(x+ 1)y + 6y =x+1

Ay = c(x+ 1)+ cp(x + 1?2 + 2

B)y =ci(x+ 1%+ c(x+ 1)+ (x + 1)
©y = c(x+1)% + cp(x +1)8 + &2

@)y =i+ 1)° + ¢ (x + 1) + E2

By =cx+D3+c(x+ D2+ 2(x+1)
)y =c(x+D*+c(x+ 1)+ (x+ 1)

3.Use the Laplace transform to solve the differential equation for a single loop LR-series circuit: L % +|

Ri(t) = E(t) subjected to the initial current i(0) = 0 with the inductance L=1H, resistance R=1Q,

and impressed voltage E(t), where E(t) is the square-wave and has period T =2.For 0 <t < 2 ,

<
E(t) can be defined by E(t) = {é’ 2 < ; : % . Determine which of the following expressions

corresponds to the solution of i(f) on the interval of 0 < t < 4: (20%)
A) i) =1 -e Myt —1)— (1- e ED)u—2) + (1 — e EDu(t - 3),
®iM)=1-e Tt -1+ (1-e Dt —2) — (1 —e~ENut —3) + (1 — e~ Eu(t — 4),
Qi =1-e"Nuit-1)—(1—e ENut—2) + (1 — e ENu(t —3) — (1 — e~ ENu(t — 4),
Oi)=1U-e)—(1—-e D)t -1+ (1 -eENult —2) — (1 — e EDu(t - 3),
®i)=—(1—-eTNut—1)+(1-e ENut—2) — (1 — e EDNu(t —3) + (1 — e~ D)u(t - 4),
(F) None of the above.
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" 4. Expand f(x) =u(x) —u(x—m),0 <x < 2r into a Fourier series, where u(x) is the unit step
(Heaviside) function. Which of the following represents the Fourier series of f (x)? (15%)

&) fG) = 22, 2 sin(n),
B) F0) =5+ 2, T sin(nx),

© ) =3+ T, 5 cos (5),
D) f() = i1 = (1 — cos () sin (5)-

®) f(x)== + Yn=17 sm ( ) cos (—)
(F) None of the above.

5. Please find the Fourier coefficients of the function

-1, —1n<t<0
r(t)_{ 1,0<t<T

on the interval [—m, m]. (10%)
(A) ag=0,a, = 0,b, =—,n=1,3,5,
B) ap=0,a, =0,b, ___;21;’ n=246,
(C) ap=0,a,=0,b, = %,‘n =1,3,5,
D) ao=0an=0b ‘=i n=246,
(E) ao——,a11 —,by=0,n=1,35,;
F) ap = ;zr-,an = i,bn =0,n=246,"
6. Based on the Fourier series of r(t) solvedin 1., find a general solution of the ODE y" + w?y =
r(t) with |w] # 1,3,5,:- (10%)
A) y= Zn=1.3,5.~--n(_;z‘_2_nz),r3in nt
®B) y= Zn=2,4,6,---m sinnt
©y= 2n=1,3,5,---rw24_n—2)7;5innt
D) y= Zn:zA,s,...—;—sin nt

n{w?-n?)mw

E) ¥ = Yne135..———g—cCOSNL

n(w2-n?n

— 4
F y= anz,‘;‘e,...m cosnt

7. Evaluate the integral 95 dz where the contour C is the unit circle counterclockwise and 7 is any

positive integer. (10%)
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(A) 2mi

2ni

®) —

21

© e

D) 2min!

® 0
(F) This integral is undefined.




