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

correct, no points will be awarded. FrEEH D SRR (S » SRR ERE R B8 -

&

1. () Solve the non-homogeneous ordinary differential equation (ODE)
y" —3x7ly' + 4xTPy = 2
Find the general solution y(x)=? (20%)

(A) ax+cx®+2x2 +x -2, B) cix™t+ox® +x*inx

(€) c1x® + x4+ 3x2 = 2x+5, (D) c;x% + cyx’lnx + x? (Inx)?

E) cix™*+cx?+x%Ilnx, (F) cox P+ cxnx +x%lnx

2. () Usethe Laplace transform to solve y'(t) + 9 [ Oty(r) dt = Y5_4 coskt §(t — km) with the initial
condition y(0) =0, where & (t) is the Dirac delta function. Determine which of the following is the

solution of y(t)on the interval 3w <t < 4m:  (20%)

(A) y(t) = 2costsin2t, (B) y(t) = 3cost, (C) y(t) =2 sir; 2t, (D) y(t) =0,

(E) y(t) = 3 cos3t, (F) None of the above.

) Determine which of the following represents the N-term partial sum Sy (x) of the Dirac delta

(20%)

3. (

function §(x) expanded as a Fourier series on the interval (—m,m):

1 Sin[(zN;—l)x}

,(B) Sy(x) = ;ETn(g—_’

1 cos[(Nzl)x]

@A) Sy(x) = —

21 cos(%)

1 . 1 cos[(N+1)x] 1 1 COS[(NH)x]
—_— —_ e —_— 2
© SN (x) T om + 4 cosx (D) SN(x) T 2m + b cos(g) ’

1 1 sin[(N+1)x]
B) Sy(x) =+ ;fﬁ@—)—, (F) None of the above.
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4.

5.

6.

() Consider the wave equation:

a%u 9%u
ot? d0x?
&
in the domain 0 < x < L. The initial conditions are:

u(x, 0) = f(x) (x 0) =g()
and the boundary conditions are u(0,t) = u(L,t) = 0. Solve the problem using the method of separation

of variables and Fourier series. (20%)

NITX.

Q) u(xt) = Ny [2 )7 £ sin(ED) dx cos(50) + — [ g(x) sin() dx sin()] sin (),

nmwc

nrct.

L

B) u@, 1) = $5al2 fy £ sin(®D) dx cos(E2) + = [ g(x) sin(22) dxe sin(*1)] sin

nnc

NnTxX

)+ — f g(x) sm(——) dx cos( ] si (—)

nmc

nrct.

© ulx,t) = Xnzal] 2 [y F@)s sin(=—) dx sin (=

nrx

D) ulxt) = B2 27 F() sinC) dx cos(D) + = [ g(x) sin(EE) die sin ()] sin (),

nic

NX. NITX:

®) ux ) = Tl [y £(6) sin) dx cos(50) + — [ g(x) sin(55) dx cos(50)] sin(50),

nrx

(F) None of the above.

() Given the vector field F = (y?z,xz?,xy?), compute the divergence of the field V- F (10%)

(A) 0, B) x, (C) y?, (D) xz2, (B) xy?, (F) None of the above.

() Given the vector field F = (y?*z,xz?, xy?), compute the curl of the field VX' F (10%)
(A) (2xz,—y% z%), B) (2yz,2xz,2xy), (C) (0,0,0), D) (¥? 2% —y?), (B) (yz,—xz,xy),

(F) None of the above.




