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Choose the correct answer (50 %): ®B:Eq g: ?& 5 ﬁ

(1) For an equation given as % = x withy (-1) = 1, what is the relaﬁonship between x and y?

(A) y=0.5%>+1 (B) x*4x-1 = y*-2y*+4logly| (C) y = 0.5%>+0.5
(D) x*-4x-2 = y*-2y*+4logly| (E) 3y = 4x>+1 (F) 2y =x*+1 (G) x*4x-1 = y*-2y*+4logly|.

(2) Consider a tank with two chemical sol_uﬁons separated by a porous membrane, f(t) is the time-
dependent concentration of the solution on one side of ‘_che-mem’brane and-u(t) is the concentration on

the other side. If f(t) and u(t) are related by the equation: %lf = 2[f(t) —u(t)],u(0)=3, and

f{t) =4 for 0 <t <10 sec; f{(t) = 1 for t > 10 sec, what is u(t) whent = 5 sec?
A)7B)6C)5M)4E)3EFE)2(G)1 [£(t) and u(t) are in arbitrary unit]

(3) If g:xy—i—x and y =0 when x =0, whatisywhen x =1 ? A)5 (B)0.65 (C) 0.27

@O) -1 (E)0 (F)133 (G)0.5
@) To(®)=1-e"and 2 =3c() ~ 352 and's (0) = 10, what is s())?

(A) 150 — 150 1% + 60 &37100 (B) 100 — 150 &1 + 60 3100 (C) 100 — 250 &41%0 + 60 ¢3¥100
(D) 10 - 150 V1% + 60 ¢¥100 (E) 100 — 150 &¥1% + 60 &390 () 100 — 350 &¥100 + 6 ¢-3¥100
(G) 100 — 150 e¥100 1 g() g3¥100,

(5) For the differential equation: dy/dx =x(1 +y?), if y = 1.558 when x = 1, what is y(x)?
(A)tan(0.5x* + 0.5) (B) tan(0.5x* + 1) (C) tan(x? + 0.5) (D) 2 tan(0.5x2 + 0.5)
(E) tan(o.SXZ) (F) 2.5 tan(0.5x2 + 0.5) (G) tan(0.5x> + 0.2)

(6) GivenD= What is (D? + D — 1)sin(x)? (A) 2cos(x) — sm(x) B cos(2x) 2sin(x)

(C) 3cos(x) —sin(x) (D) cos(x) —2sin(x) (E) cos(x) — 3sin(x) (F) cos(x) — 2sin(2x)
(G) cos(3x) — 2sin(x)

(7) If cre@ % 4 el 62 cog(bx), what are ) and ¢2? (A)ci=1;c2 =1 B)c1=0.5;c2=1
(Cc1=1;c2=05 D)e1=0;¢c2=0.5 (E)01 0.5; 02—0 (F)c1=0.5;¢2=0.5
(Pecr1=1.5;c2=0.5

(8) What is the differential equation that has the solution of “sin(2x)”? (A)y” +4y’ =0
B)y’+4y=0(C)y"+4y=1(D)y +4y=0 By’ +4y’=2 (F) y?+5y=0(G)5y" +4y=0
(v’ =dy/dx; y” = d%y/dx?)

9 Ify= gxz is a solution of y’ + y/x =x; y = ix3 is a solution of ¥’ + y/x = x%, what is the solution

of y +Yx=3x-527  (A)x2(B) 2+ (C)% (D) X2+ 2% (B) x + 26 (F) 2 + 1.2x (G) x—

1.25%3 .
(10) Find an exponential multiplier M(x) for y* + 2y such that M(x) times (y’ + 2y) can be written in the
form (d/d)[Mx)y].  (A)e* B)e* (C)e* D)e’* [E)e™ (F)e™* (G) e
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HEA Solve the following problems (50%) (35 #34 B # 3 K @42)

310 0 0]
12 0 0 0
I1.(10pt) 4=/0 0 1 O i | Calculate the eigenvalues and eigenvectors of 4 .
00 0 0 0
00 -7 0 ~1]

Here i=+/~1 isthe unit of imaginary number.

12. Calculate the divergence and curl of the following vector fields:
(a) (5pt) V= Fx Vr? here ¥*=x"+3”+2z* and £ isthe unit vector along the

Z-axis.

~

0) 5pt) W=x(y—z)i +y(z~x)]+2z(x—y)k.

13. A periodic function is defined by the sum of infinite terms:

f(.X) — ie—lx—bm] .

n=—co

(a) (2pt) What is the period? Is this function an even function or an odd function?

(b) (8pt) Find the Fourier series expansion of this function.

14. (10pt) The Gaussian integral formula is

jme_“"l’“b"dx: z exp(b—zj,

— a da

where a>0 is a positive real number, and exp(a) =e” is the exponential
- function. Use the Gaussian integral formula to find the Fourier transform of the

functi_on

flx)= e cosx.

15. (10pt) Solve the following initial value problem. Here the & (Z-1) and u(t—2)

are the Dirac delta function and Heaviside step function, respectively.
Y 2y+y=5(-Du@-2).  »(0)=1, y'(0)=0.
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