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Two coins are tossed simultaneously. If one of them turned head, what is the probability that the
other one also turns head?

(A) 0.1

(B) 025

(Cr 05

(D) 0.75

(E) None of these

Let Ay, A,, A5 be events in a sample space S. Let P(4;) = 0.4, P(4,) = 0.2, P(43) = 0.4, and
AinA; =@ ifi # j.Let B be another event with P(B|4,) = 0.1, P(B|4;) = 0.2, P(B|4;) =
0.05. What is P(A, U A,|B) ?

(A) 0.8

(B) 04

©) 0.1

D) 0.08

(E) None of these

Consider two random variables X and Y with joint pdf
x+y 0=<xy=<1
fay) ={"7” :

otherwise
Which of the following statements is correct?
(A) E[X]=1/2
B) PX+Y<1=1/2
(C) E[XY]=1/3
(D) X andY are uncorrelated
(E) X and Y are independent

Let U be uniformly distributed over [0,1]. Which of the following statements is wrong?
(A) E[U]=1/2

(B) Var(U)=1/12

(C) LetY =—In(U). The pdfofYis f(y) =e™¥, fory > 0.

(D) lLetZ=eV.ThepdfofZisf(z) =1/z,forl <z <e.

(E) The MGF of U is My (t)=et/s.

. Consider two independent random variables X; and X, with Poisson distribution:

k oA

Afe
PX; = k)= Lk[ ., k=0123, ..

Which of the following statements is wrong?

(A) The mean of X; is 4;

(B) The variance of X; is 1/4;

(C) The moment generating function of X; is My, (t) = e
(D) X; + X, is Poisson distributed

(E) None of these

Aiet-1)
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10.

Suppose U; and U, are independent uniform random variables on [0,1]. Let X = min {Uy, U,}. What
is E[X]?
(A) 1/4
B) 173
€y 12
(D) 2/3
(E) 3/4

If the pdf of a continuous random variable is given as
_(x2, DEx=d,
f) —{ 0, otherwise,
what is the value of P(X = 1)?
@A) 0
(B) 1/4
() 1/3
(D) 172
(E) 1

David invests 100 dollars in a stock. Each year his investment doubles in value with probability 0.4
and decreases in value by 50% with probability 0.6. What is the expected value of David’s
investment after 20 years?

(A) 90

(B) 110

€} 259

(D) 673

(E) 1745

Let X be a random variable with a moment generating function of the form

1 1

MX(t)_l_ztza |t|<\/-2—-
What is the variance of X ?
A) 0
B) 1
<€ 2
D) 3
(E) 4

Let X and Y be the outcomes of two independent dies and each die takes value of {1,2,3,4,5, 6}
equally. Define W = X + Y. Whatis P(X = 3|W = 8) ?

(A) 12

(B) 173

(C) 1/4

(D) 1/5

(E) 1/6
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1. (25%) Consider two continuous random variables X and Y with joint pdf:

e =0yl <x
flx,y) = {Ce * .
0 otherwise
(a) (5%) Find the constant ¢

(b) (5%) Find the conditional pdf leY(xly)

(c) (5%) Find the conditional pdf fy|x(y|x)

(d) (5%) Find the conditional mean E[Y|X = x], forx = 0

(e) (5%) Find the conditional variance Var(Y|X = x), forx = 0

2. (10%) Let X and Y be two i.i.d. Geometric random variables with pmf
PX=k)=PY =k)=(1-p)""p,
for0<p<landk =1,23,.. Let W = max {x, y}. Find the distribution of W.

3. (15%) Let X be an exponential random variable with the following pdf
f(x) =2e"*, x = 0.

(a) (5%) Find the moment generating function (MGF) of X . (Please identify the domain of function)
(b) (5%) Using MGF, find E[X™]
(c) (5%) Find the conditional mean E[X|X > 1]
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In the following, boldface capital and lower-case letters denote matrices and vectors, respectively.
For all questions, please provide both answers and justifications.

1. (10%) Consider the set S = {0,1} with the operations:

+lo 1 .]0 1
olo 1t o|lo O
1l1 o 1]lo0 1

A binary matrix Hpys with the form of [PT;y3 Ipx,] can be generated from another binary matrix
Gy such that G- HT = 0. I, denotes an identity matrix. Suppose we have a matrix G’ given by

11 1 11
G = {o 11 1 1],
01 1 0 O
Please use G’ to find binary matrices G and H. (Hint: use reduced row echelon form)

2. (8%)Tet A= [2 g] and f(s) = s* — 13s? + 175% — 13s + 87. Please find f(A).

3. (12%) Let T:R2 — R® be the linear transformation defined by T'(x) = [x1 + x2, %1 — 22, x5 |7 IE

we represent any vector @ in R as @ = @, * [;] +a;- [ﬂ and any vector 8 in R%as

1 3 0
B=p [ 2 ] + [ [6] + f3- [4] , please find the corresponding matrix M such that

g -1 0 2
1 a
] -}
Ba
0 -1 4
4. (8%) Consider the matrixA=|-1 3 a| Diagonalization of matrix C is denoted by QTAQ,
4 a 0
where Q is an orthogonal matrix. If % [1 2 1]7 isthe first column of Q, please find the value of
a.
5. (12%) Let vy,v,,v3 be any vectors in R™. Let wy = 3v; + 2v,, W, =V, + 3vz,and wz = —v; +

2v; . Determine whether wy, w, wy are independent or not and explain specifically.

6. (8%) Suppose A € F™™ is a normal matrix. Prove that the eigenvectors of A corresponding to
different eigenvalues are orthogonal.
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2 01
7. (12%) Suppose matrix A = |8 2 8]. Find a matrix B such that B- B = A.
1 0 2
a b b b
b a b b
8. (10%)Let A=|b b a b| be an n x n matrix and denote the adjugate of A as adj(A).

b b b - a
Please answer the following questions using parameters a and b.

(A)(3%) Compute det(adj (A)).
(B) (3%) Compute (adj(A)) .

(C) (4%) Prove that det(adj(A)) - (adj(A)) " = adj(adj(A)).

1 -1 0

1 4 =2 o ;

1 4 2| Please compute the QR decomposition of A, where Q 1s an
1 -1 -4

orthonormal matrix and R is an upper-triangular matrix.

9. (12%) Let =

10. (8%) Find a matrix representation A for the reflection of the plane in the line y = mx. (Hint :
Assume that b, is a vector which lies along the line y = mx, and b is a vector which is orthogonal

to by.)
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1.

(4%) (a) At any point (xo, yo, Zo) in the domain of a scalar function ¥(x, y, z), we take a path a¢ along
V'= ci, where ci is a constant, or take a path an along VV. Tell me about the main characteristic (£ &
#%1%) of these two paths a¢ and an, and also what is a¢-an, the dot product of ag and a,?

(4%) (b) O = VV-(ae)d?, where V'is a scalar function,d? & 1E & 7 &y ar 2/ 848 o () E R ?
(4%) (c) #| A Divergence theorem for V-E & F Efv Q (A % ¥ 4 — charge Q)# 44 » and

(4%) (d) #] F Stokes’ theorem for VxB & F B v I (& % ¥ 4 — current )& i 1% °

(4%) (¢) /£ Z H Divergence V'A & Curl V X Al (A B — 1w &37) * KIBFOBHRBRLA
Ao FE AR & F AT IR A 7

(5%) Using the Method of Image, write down the potential distribution, V(x, y, z), for a point P(x, ,
z) in the space, Fig. 1, the dielectric constant of the space is &. Q is a positive point charge of Q & 4
Coul.

Pa V(X, v, 2)
goi d! 0)

¥

Grounded
plane conductor

[ e ,E, e X

Fig. 1. A point charge Q distance d above the Ground.

4 dielectric constant 2 & (=1+X.) &) dielectric R #F 2 E3F 5 E(V /m)

(3%) (a) 35 ] Polarization vector P %457 ? & relative permeability % g (=1+Xm)#) — ferromagnetic
material S dy 4L BB E R 0 A E NI A A A H(A/m)

(3%) (b) 3% ] Magnetization vector M & 4] ?

(3%) (c) gR &y HEMARATF » & &) permittivity e Fv permeability u & B 47 ? 25§ B 32 R 64 32 Fd -

2TE F
For a coaxial transmission line shown in Fig. 2, the capacitance per unit length is ¢ = bo [_m]’
In—
a

‘&‘i‘&lné

. - E] At high frequencies, the internal
T 2w a

and the inductance per unit length is £ =

inductance drops off (that is, approaching 0, and you should know which term is the internal

inductance).

(4%) () Find the characteristic impedance of the coaxial line Z, = ‘E at high frequencies 3% #5 54 ##

internal inductance €4% » 3 % Z. 2 B4 (B f§4L/H/F) -
(4%) (b) 3% ] 42 3b(Ground, Bp 4% b ka8 3F 5) 2 549 magnetic flux density B 48 247 ?

The capacitance of a line charge of radius a over a ground 0, as shown in Left of Fig. 3 € =

2meg [ F ]
lnﬂ m '

HUFRAHT YT aATAA
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(4%) (c) Find the external inductance L for such a transmission system in air using a quasi-TEM

property L-C = go* .

4

b
L

Fig. 2. Coaxial cable side and cross-sectional views, #882% 4 4% % b, Ground

(4%) (d) Using the result from a), along with the per unit length external inductance found in c), write
down the internal & external inductance for the conductor system shown in the Right of Fig. 3.

ya

“n 4
T@ @ Conductor 1
b &

COCERBEAET - :

Fig. 3. A single conductor above a Ground (Left); A two-conductor system with currents flow in opposite
direction (Right); the two conductors both with radius a and d distance apart.

5. (10%) A right-hand circularly polarized wave represented by the phasor E(z) = Eo(ax-jay)e?” is
incident normally from air onto a perfect conductor at z = 0. Find the induced current on the
conducting wall.

6.  (15%) An air-filled axb (b < a < 2b) rectangular waveguide is to be constructed to operate at 5.8 GHz
in the dominant mode. We desire the operating frequency to be at least 25% higher than the cut-off]
frequency of the dominant mode and also at least 30% below the frequency of the next higher-order
mode. Give a typical design for the dimensions a and 5.

7. The open-circuited and short-circuited impedances measured at the input terminals of a lossless
transmission line of length 1.5 (m), which is less than a quarter wavelength, are —j54.6 (€2) and 7103
(Q), respectively.
(15%) (a) Determine Zo, a, and 3 of the line.
(10%) (b) Determine R, L, G, and C of the line.
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1.

(30%) Short answer questions.

(a). (10%) Explain the sampling theory.
(b). (10%) What is the Nyquist criterion?
(c). (5%) What is color noise?

(d). (5%) Explain why the matched filter is optimum in the additive white Gaussian noise (AWGN)

channel.

(25%) Consider a signal x(f) whose Fourier transform is expressed as
X(jw)y=ow)+o(w—m)+o(w-2),
and assume
h(t) =u(t)—u(t-2),
where u(?) is the unit step function.
(a). (10%) Is x(7) a periodic signal? Justify your answer.
(b). (5%) Compute the Fourier transform of A(7).
(c). (10%) Is x(¢)*h(f) a periodic signal? Provide your reason.
(5%) Consider a signal x(¢) =u(t+1,)—u(t -1;), Whgre u(?) is the unit step function. Performing the

impulse-train sampling on x(¢), we can have x,(f) = Y x(nT)&(t—nT). What is the sampling period
so that x(#) can be perfectly reconstructed by x ,(¢) 2"

(10%) Assume that we have a complex-value Gaussian random variable Z =X+ jY , where X and Y
are independent identically distributed random variables with zero mean and variance o’ . Suppose
W =Ze’* with a fixed value of ¢. Show that W and Z have the same joint probability density
function (PDF).

(10%) Assume that p, (t) and p, (t) are two orthogonal complex waveforms.

(a). (5%)Let ¢ (1) =p, (1)’ and ¢, (t) = p, (1)’ . Prove that ¢ (¢) and ¢,(r) are orthogonal
for any f,.

(b). (5%) Let p,(t)=p,(t—T). Show that ¢, (1)=¢ (¢~T) as f, is an integer multiple of 1/7.

HAFHESUE  FHRFOREAMA
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6.

(20%) Consider a simple communication system that contains a single antenna at the transmitter and
M antennas at the receiver. The received signal at the mth antenna with a binary transmitted signal

can thus be expressed as
ym =uhm+wm’

where u = ta is the transmitted signal, /4, is the gain of antenna m, and w,, is the associated AWGN

with zero mean and variance o’ . Herein, u, w,,..., w,, are mutually independent. Collecting y,,...,

¥,, into a vector, we have

y=uh+w,
where y=[y, - »,|,h=[n - h,J andw=[w - w,].

M
(a). (5%) Combine all y,’s with the coefficients ¢, , £ = 1,....M . We have Y :Zcmym =c'y.

m=1

Decide the maximum likelihood detector for # given the observation Y.

(b). (5%) What is the error probability P, of the detector in (a)?

1 = u’
Hint: You can use O-function, where O(x)=—| exp| —— du.
- 0()=7=!, % 2}

(¢). (5%) Explain why changing a¢ to ¢ for some nonzero scalar does not change P, .
P y e

(d). (5%) Compute ¢ so that P, is minimized.

e
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Let x and y be nonzero vectors in R™, n > 2. Suppose X and y are not orthogonal, i.e. X"y # 0. Let
A = xy". Which of the following statements are true?

(A) 0 is an eigenvalue of A.

(B) x"y is an eigenvalue of A.

(C) x is an eigenvector of A.

(D) The number of linearly independent eigenvectors associated with eigenvalue 0 is n — 1.

(E) A is diagonalizable.

Let A and B be square matrices and a be a real number. Which of the following statements are true?
(A) det(A?) = det(ATA)

(B) det(BTA) = det(ATBT)

(C) det(aA) = a - det(A)

(D) det(A + B) = det(A) + det (B)

(E) Swapping two rows of A will not change its determinant.

Consider the linear function L: R* —» R3. Suppose L(x;) =y; fori = 1,2,3,4, where
1 1 2 3 1 0 1

0 rxzz[z —1:|1X4=l3 =Y1=[1 FYZ= 1 1Y3: 0 d

-1 0 1 2 0 -1 -1

Suppose L(x,) = [¢4, 3, ¢5]7. Which of the following statements are true?
(A)e,=1 B)c;=2 (C)cy =2 (D)c, =3 (B) ¢z = —3

xlz 1X3=

Let A € R™*", R(A) denote the column space of A, and N(A) denote the null space of A. Which of
the following statements are true?

(A) There exists a nonzero vector y € R™ such that ATy = 0 and y = Ax for some x € R™.

(B) For every y € R(A), we can always find some x € R(A") such thaty = Ax.

(C) Let p be the orthogonal projection of y € R™ onto R(A). Then, y — p € N(AT).

(D) Lety be a vector in R™. If y & R(A), theny € N(AT).

(E) The intersection of R(A) and N(AT) is the empty set.

Let E = {vy, v, V3} be a basis for a three-dimensional subspace S of an inner product space V.

Define ||v|| = /(v, v). Suppose E is an orthogonal set with ||v;|| = VZ, ||v,|l = V3, |lvs]| = 1. Let
X =5v; + 1v, — 3vz and y = 1v; — 3v, — 2v;. Let p be the orthogonal projection of x onto y, and
suppose p = ay, where a is a scalar. Which of the following statements are true?

(A) xy)=7

(B)(xy)=8

(C)a=17/33

(D)a =8/14

(E) [Ix]] = 62

RAFEA UMD  FYUEFTOATHA
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6. LetA € R and nullity(A) denote the dimension of N(A). Suppose nullity(A) = 2. Which of the

10.

following statements are true?
(A) rank(AT) =3
(B) nullity(AT) = 4
(C) Let A = [a,, a,,a3], where a,, a,, a5 are column vectors of A.
Then a; and a, are linearly dependent.
(D) The linear equation Ax = 0 has infinitely many solutions.
(E) The linear equation ATy = d cannot have a unique solution for any d € R3.

Suppose that function f has period of 7, the Laplace transform of f is denoted by L[f](s), and

(5 for0<t<3 _ ki(1—ek2s)
e = {0 for3<t<7 Llfls) = s(1—ekas)

Which of the following statements are true?
A ki +hky=2 B)ky —k; =3 (O ky +ks=12 D) ky+ k3 =—-10 (E)k; —k; =5

Suppose that f(t) = te~?‘cos (3t), the Laplace transform of f is denoted by L[f](s), and
(s+k)%+k
LIf1(s) = ——

((s+k3)?+k4)?
Which of the following statements are true?
Ak =1 B)ky =9 (Ok3=3 D)ky =9 E)ky+hky+ks+k,=4

Suppose that f(t) satisfies the integral equation:
fl)=-1+ f;f(t —1)e 3%dr.

Solving the integral equation, we obtain f(t) = k,e*2t + ks. Which of the following statements are
true?
A ki +ks==1 Bk, +ks=1 (C)ky—k3=2 D)k, —k;=3 (E)k, =~-2

Suppose the Fourier transform of f is defined by F[f](w) = f_oooo f()e I*tdt, and
f(©) = 5(H(t = 3) = H(t = 11)), Ffl(w) = 2e*2/%sin (k;w),

where H(t) is the Heaviside function (unit step function). Which of the following statements are
true?

(A ky =11 B)ky=—7 (C)ks=3 D)k, +ky =5 (E)ky +k; =5
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Ta1-15AAERE > HBR2 5 85 105 - 2SR MEEHFZTAR0 43 -
T 1182 158 FRIFEGHMIFRA ¢ - p(l— 2% +sin(z) =0-
11 4 (y1,92) = (z,2) » FAEX o) PB4 A
(A) (y1,%2) = (0,0) (B) (y1,72) = (m,0) (C) AEE R
12. 3% uw> 0 RIA01E A T4 (y1,v2) = (0,0) P31 649 42 6 E 05 ] 3 ho M
(A) 42 (0,0) (B) =&k (0,0) (CO) FA—& » BRAnEAM -
13. % < 0 R4n48 4 T8 (y1,92) = (0,0) MLy AR & B BF 38 Aol
(A) W42 (0,0) (B) i#&k (0,0) (C) F—& » BANEH M -

14. Z 8% (y1,12) = (m, 0) AR SR MEALZ SR T 2 K - BLWF > 35 p <0 AZRME TR XX FAE
A8 ¥ 05 P4 4 o

(A) 4442 (0,0) (B) i&#: (0,0) (C) F—=& » BAnfEHEH -
15. %8 EAamlz st HAe K - pboF » & ﬁL3>0 > R 3% A O 42 X2 JF R A0 A A2 G IE B ] 3 e
(A) He44%) (0,0) (B) &4 (0,0) (C) F—& » RAnEH M

T@ 1620 A ERM > HA 15 8555 B8 S RELFUAR0 N3t
16. £ B 48 & ¥ f(2) =cosz ° 7
(A) [f(2)| 1 2 i #F R A8 (B) [f(2)| M 2 sh K& XA (O [f(2) =1,Vz -

17. # B4 & ¥ f(2) =sin (%) °

(A) REsR f(2) " — —@42E (pole) -
(B) f(z) e R Bz sh ey AR AT & £ % B &Y (analytic) o
(C) k4o

18. %R F@FRHE Fz,y) = +5)i+ 2y —8)j i jHslh oy Bmmgg -4
Ci BHE RS o #AE 2 (2,y) = (1,0) 2842 « Cy AR BEG o=y BHhAE (z,y) = (1,1)
Fir=184£8 (z,y) = (1,0) 2 %42 -

AFBRCL2BER»ZELES B) FisCo 2@ HFnxEss5 (C)RLE#-
19. £ & 18 ¥ &9 F @3z R F(z,y) -

(mF,&iﬁ%%&z%&%\ﬁ%O
B)F RASUREAR X EABBEHBEEIETEH0-
(QFfﬁﬁﬁ%%Mz%Mf%ﬁ SARBO-

20. % & 18 88 F 09 F @35 & F(z,y) -
(A)F FAEFH B)F Z45F5%  HEBHMEZHS o(r,y) =22+ 52— 8y (C) RE®IE
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1. (15%) A second-order filter has its polesat s = —(1/4) £ (\/E y: 4), The transmission is zero at
® =3 rad/s and is unity at dc (o = 0). Find the transfer function. (15%%*1)

2. (20%) In the circuit of Fig. 1, the NMOS transistor has [V;|= 0.9 V, and V, = 50 V, and operates
with Vp = Vs = 2 V. (a) What is the voltage gain v,/v; ? (10%) (b) What do Vj and (c) the gain
become for [ increased to 1 mA? (5%*2)

+Vpp
b
CDI:mo;LA
R; ot
[ o
o | oMol 1 0
—H—I5 %
1 10 kQ
;

Fig. 1

3. (30%) For the common-base circuit in Fig. 2, assuming the bias current to be about 1 mA, g = 100,

C, = 0.8 pF, 1, =25 Q, and f; = 500 MHz:

(a) Estimate the midband gain V, /V.

(b) Use the short-circuit time-constants method to estimate the lower 3-dB frequency, f. (Hint: In
determining the resistance seen by C;, the effect of the 47-kQ resistor must be taken into
account.)

(c) Find the high-frequency poles, and estimate the upper 3-dB frequency, f5. (10%*3)

+3V

A

e
%47!&2
gjkg
Q 4
1002 -—c =
1 uF
Vs? el

Fig. 2
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4.  (35%) The amplifier of Fig. 3 consists of two identical common-emitter amplifiers connected in
cascade. Observe that the input resistance of the second stage, R;,», constitutes the load resistance
of the first stage.

(a) For Voo = 15 V, Vp = 0.025 V, Ry = 100 kQ, R, = 47 kQ, Rg = 3.9 kQ, R, = 6.8 kQ, and B =
100, determine the dc collector current of each transistor. (5%)

(b) Draw the small-signal equivalent circuit of the entire amplifier and give the values of all its
components. Neglect 1,7 and 1,;. (10%)

(c) Find R,y and vy, /v for Rg = 5 kQ.

(d) Find R;;» and vy5/Vpy.

(e) For R, =2k, find v, /vy,.

(f) Find the overall voltage gain v, /v,. (5%*4)

Source | Stage 1 Load
:{ A Vee
|
o R
| [o0]
| .
R ;1 Uy ®
s 11y r
—wh——— [ 2 R
—
]
} —_—
+ E < -
Os C) E 2R, g R
5 E
?
R _ —
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FTo1-10 8 A4BH SRS EN505 - HA8F SEEAE EL58 1E8ELE 5345
BEIEEEE By ARIN2MEBERFELE  RAUNENHE -

Let x and y be nonzero vectors in R®, n > 2. Suppose x and y are not orthogonal, i.e. X"y # 0. Let
A = xy”. Which of the following statements are true?

(A) 0 is an eigenvalue of A.

(B) x"y is an eigenvalue of A.

(C) x is an eigenvector of A.

(D) The number of linearly independent eigenvectors associated with eigenvalue 0 isn — 1.

(E) A is diagonalizable.

Let A and B be square matrices and « be a real number. Which of the following statements are true?
(A) det(A?) = det(ATA)

(B) det(B"A) = det(ATBT)

(C) det(aA) = a - det(A)

(D) det(A + B) = det(A) + det (B)

(E) Swapping two rows of A will not change its determinant.

Consider the linear function L: R® —» R3. Suppose L(x;) = y; fori = 1,2,3,4, where

1 1 2 3 1 0 1
v 'XZZ[Z Xz = =1, %, =3, y1=|11,y2=|1 :Ygz[ol.

Suppose L(x,) = [cy, ¢, ¢3]T. Which of the following statements are true?
A)e=1Bc=2C)c=2D)c;=3 (E)cz =~

Let A € R™" R(A) denote the column space of A, and N(A) denote the null space of A. Which of
the following statements are true?

(A) There exists a nonzero vector y € R™ such that ATy = 0 and y = Ax for some x € R™.

(B) For every y € R(A), we can always find some x € R(AT) such that y = Ax.

(C) Let p be the orthogonal projection of y € R™ onto R(A). Then, y — p € N(AT).

(D) Let y be a vector in R™. If y € R(A), theny € N(AT).

(E) The intersection of R(A) and N(AT) is the empty set.

Let E = {vy,V,,V3} be a basis for a three-dimensional subspace S of an inner product space V.

Define ||v]| = +/{(v, v). Suppose E is an orthogonal set with ||v; || = VZ, [|[v,[| = V3, |lvs]| = 1. Let
X =5v; + 1v, — 3vz and y = 1v; — 3v, — 2v;3. Let p be the orthogonal projection of x onto y, and
suppose p = ay, where a is a scalar. Which of the following statements are true?

(A)(xy)=7

(B) (x,y) =8

(C)a=7/33

D)a =8/14

(B) lIxll = 62
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10.

Let A € R5*3 and nullity(A) denote the dimension of N(A). Suppose nullity(A) = 2. Which of the
following statements are true?
(A) rank(AT) =3
(B) nullity (AT) = 4
(C) Let A = [a;,a,,a3], where a,a,, ag are column vectors of A.
Then a, and a, are linearly dependent.
(D) The linear equation Ax = 0 has infinitely many solutions.
(E) The linear equation A"y = d cannot have a unique solution for any d € R®.

Suppose that function f has period of 7, the Laplace transform of f is denoted by L[f](s), and

(5 for0<t<3 _ ka(1-ef29)
fo={ stz y =T

Which of the following statements are true?
(A kg +k, =2 B) ey —ky =3 (C) ky + ks =12 (D) ky + k3 =—-10 (E)k, — k3 =5
Suppose that f(t) = te~2tcos (3t), the Laplace transform of f is denoted by L[f](s), and

_ (s+kq)?+k-
LDC](S) B ((s+k3)?+ky)?

Which of the following statements are true?
(A k; =1 B)k;=9 (O) k3 =3 (D) ko =9 (E) kg + k3 + k3 +ky=4

Suppose that f(t) satisfies the integral equation:
f(Hy=-=1+ fotf(t —1)e 3%dT.

Solving the integral equation, we obtain f (t) = kye*2t + k. Which of the following statements are
true?
(A) ey + k3 = =1 (B) kg + k3 =1 (C)ky—ks=2 D) ky—ks =3 (E) ky = -2

Suppose the Fourier transform of f is defined by F[f] (w) = f:o f(t)e /tdt, and
£(6) = S(H(E = 3) — H(t — 11), FIfI(w) = 2*/sin (ks ),

where H(t) is the Heaviside function (unit step function). Which of the following statements are
true?
(A) ey =11 B) ky = =7 (C) k3 = 3 D)k +k, =5 (E)ky+ks =5
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T 1-15BAFRA > S22 0 85105 - ZHRKRMEEEZAUN0 53
UTFH 11882 1588 FEEmMms 2K & —p(l—2%)7+sin(z)=0-
11 & (y1,90) = (z,2) - R R 24 4

(A) (y1,92) = (0,0) (B) (y1,%2) = (m,0) (C) A L% &
12. 35 >0 RlAn a4 P42 (y1,y2) = (0,0) Fif i 6 A% & [ B ] 3 o

(A) We#t®) (0,0) (B) &#k (0,0) (C) F—s > BAnEEH -
13. 8 u <0 RAnE A -T2 (y1,y2) = (0,0) ML &9 A2 & 1G85 F] 3 Ao o

(A) de42) (0,0) (B) & (0,0) (CO) F—= » RAEAM °

4. FEH (y1,y2) = (1, 0) Fép bz g K - biF > Zu< 0 Bl 22 EnM
PR G RERFR3E n m

(A) ¥ #¢%) (0,0) (B) &8 (0,0) (C) F—& » BBAMEAB -
15, 28 PRapriliz e a2k o pb8F > 2 0> 00 B4 2 X 2 JF Ean{d A2 € R 85 3¢ Ao My
(A) Y422 (0,0) (B) &k (0,0) (C) R—& » BAEF R

>

T@16-20 A BRM > FH1 5 8y SyH e
16. # A8 L% f(z) =cosz »
(A) |f(2)| g z & 2R 38 K md 4k (B) |£(2)| M z 9 T3 A mE# (O |f(2)| =1,Vz -

17. % 84 & ¥ f(z) = sin (%) o

(A) BEEEf(2) tht——1B422 (pole) -
(B) f(z) Rz sh AR A -F @ LE A4 (analytic) o
(C) tA L& 4} o

18. B P w3 Rk Flz,y) =2 +5)i+ Qey—8)j i jHslh o bty Bt g - &
C) AR EE N © 37k 2 (:C y) (1 []) Z B84% o Cy BRIV © =y B4 £ (32 y) s (1,1) ,
Bhr=1H%%&3 (2,9) = (1,0) ZHE -

AV F i C, 2 BEHY2ZEAES B) F s Co 2B EBHAy2MEL5 (C) ALEYH -
19. % & 187&%‘4’%—?@%@:%1 F(z,y)

(A)F S EH WS B 2B EHIES 0 -
B)F ARBEURREREA X AMBRENBEHEIELTETA0-
OF BEEHMBL2REHIEEREH0-

20. & 18 A ¥ 04 -F @G KB F(z,y)
(A)F RERTH B)F AFTH > HBAMEIES o(r,y) = 2y’ + 52— 8y (C) M L% Ik

B RANEH LA 0 5% o
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