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1. (5%) A function y(x) satisfies the following
o) =9x*y, ¥ =0.
Find the possible values of y(2) from below
(GYRY
(B) -4
Q) 16
(D) -64
(E) None of the above
2. (5%) For the following linear differential equation
By 2%y +txy' =y, x>0
Choose from the below set of independent solutions of the above equation.
(A) {x,xsinx,xcosx}
(B) {x,xsin3x}
{©) {x,sinlnx}
(D) {x,sinln 3x}
(E} None of the above
3. (5%) Consider the following differential equation of a function y(x)
y® 44y =0,
Choose from the below possible solutions of the above equation.
(8) y(x) = e
(B) y{x) =e *cosx
(€©) y(@) =e VP sinx
-(D) y(x) = e* cos(x + n/4)
(E)} None of the above
4. (5%) A function y(x) satisfies the following:
¥ + 4y’ + 4y = 47
Choose froin the below possible solutions of the above equation.
(&) y(x) = (x +2x%)e™>*
(B) y(x) =™
© yx)=(1+2x+x%+x%)e™**
D) vy =1 +x)(1+42x)e™™
(E} None of the above
5. (5%) A dynamical system with a time-varying state variable x(t) is described by the
following differential equation
@2 +t-2)x" -2t +Dx'+6x=0, t=0
Under the conditions
0<x(<L,x™(1)=0
Find the possible values of x(2) from below,
M1
(B} 2
© 4
(D) 8
(E) None ofthe above
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6. (5%) Which of the following function is of exponential order?

(a) 5e*

(B) cosh3t

(C) cosht?

(D) sine®’

(E) None of the above

(5%) Evaluate the Laplace or inverse Laplace transform of the following functions. Which

are correct?

@) () = e X H(t~5), L{F®)} = (1 ~5¢™H( - 5)
®) f(O) = [[HE—dr, LF®)} = G- OHE-1)

© Fi= ftanhs, LAf()} = HE) —2H(t — 1) + 2H({E ~3) ~ -
(D) F(8) =5, LHF()} = 2 H(E = De* /2 sin2v3(t — 1)

(E) None ofthe above

(5%) The inverse Laplace transform of function f(s) =1In ('::%) is expressed as

A(t) cost + B() +et®

£ = 5
Which of the followings are correct?
(A) A(D) =—2¢
(B) B(t) =1
© c®=-

(D) D(t) =sint
(E) None of the above
(5%) Given a forcing function
f(t)={1, 0<t<1,2<t<3,4<t<5,
0, 1<t<2,3st<45<t<h,
Solve the differential equation x"” + x = f(¢t), with that x(0) = x’'{0) = 1, and we have
x(t) = sin A(E) + B(t) cos C(t) + 2t + D(OH(E — 2) + EQQ)H(t — 4) + -

Which of the followings are correct?
(A) A=t

(B) B(t)=-1

(C) D(t) = 4{cos(2—t) — 1)

(D) x(5) > 4

(E) None of the above
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10. (5%) Evaluate the Fourier or inverse Fourier transform of the following functions. Which
are correct?
(A) flay=Hw+a)~-H(w—a),a>0, FYf(w)} =sinx/ax

®) FG) = xS, F{FG) = 48[ - 2]

© fl@) =202 - 2o, FHf (W)} = 2[H(x +1) - HGx~ 1)] -

1
2rx

(D) f(x) =32, FIF(x)) =@(e~ﬁlm-st 5 e VAlw3l)

%242

(E) None of the above

11. (10%) Which of the following statements is NOT the probability axiom? {A) For
any event A, P[A]>=0, (B} For a ny events A and B, P[AUB]J=P[A] + P[B] - P{ANB]. (C) Let
S be the sample space. P[5}=1. (D} if A and B are mutually exclusive, P[AUB]=P[A] +
P[B1, (E) None of the above.

12. (10%) Let X be a continuous random variable and its pdf is given as a » e™2* for
x=0 to 10. The value of a should be (A)1/2, (B} 1/(1-e~20), (C) {1-e72%)/2, (D} 2, {E)
None of the above.

13. (10%) Let X be the number of Route 1 buses arriving at NTU station within t hours,
and the PMF of X be (5£)*e~5'/xl for x=0, 1, 2, .... Route 1 buses [eaving from NTU
may take an express or local route, depending on the bus driver. Assume that each
driver takes the exprass route with a probability of 1/3 (independently). What would
be the average waiting time for Peter who needs to take an express Route 1 bus at
NTU? (A) 36 minutes, {B) 30 minutes, (C) 15 minutes, {D} 12 minutes, (E) None of the

above.

14, {10%) Let Y be the number of Route 2 buses arriving at NTU station within t hours,
and the PMF of Y be (©)Ye t/yl for y=0, 1, 2, .... The arrival processes of Route 1 and
2 buses are independent. Assume that Peter can take Route 2 or any Route 1 bus.
What is the average waiting time for Peter at NTU? (A) 6 minutes, (B) 8 minutes, {C)
10 minutes, and (D) 15 minutes, (E) None of the above.

15. {10%) X and Y are two random variables with the probability density functions

{pdf) shown in the figures below, The probability of X+Y=0is (A) 0, (B} 0.2, (C) 0.5, (D)
The information is not sufficient to calculate the answer, (E) None of the ahove.
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