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1. (a) Find the Fourier expansion of the function whose definition in one period is, (10 %)
fHy=4-¢ —-2<t<2

(b) By the above results and simple sketch one period of Af), determine is this function odd
or even? (10 %)

2. If the Laplace transform of y(¥) is (10 %)

What is 3(£)?

3. Heatis generated at a constant rate 7 within a rod of finite length, the heat equation with

boundary conditions are as follows, solve u(x, ) (20 %)

u(0,6)=0, u(l,t)=u, t>0
u(x,0)= f(x), 0<x<1

4. SHEIEEX+Y +22 =4
F(xay>2)=x7+y]+ZE )
% [JF+dS - (209)
S

5. ReEm

1 1
2 4
B4 45 8 {E (eigen value) B 4% % 16 & (eigen vector) = (159 )

6. REEFHHyFEX
d’y _dy .
—— 42— +5y=—sInt . 0
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1. Find out the first derivative of the following function involving with a natural logarithm,
(10 %)
f(x)=In(7x—-14)

o

Find the integral of Ie" cosx dx (10 %)

Find the integral of | ,dx4 (10 %)
x‘ —

LUB]

4. Consider a surface described by the following function f'in xyz-space. Calculate the
volume of the solid defined by f with respect to the square region in the xy-plane whose
edgesarex=-1,x=1,y=-l,andy =1 (20 %)

Flx,y)=3x"+3y* +1

sin™' 2

Dy
s ok lm> " BYRIE (5%) °

6. R C (B /s) BrE x (BT AyEey

X

Cc =
1000

KL ER x=40 {E3] x=10 BEL VISR - (10% )
7. SEBERE X+ +z° =4

ﬁ(x,y,z)zx?+yj+z/€ )

o gﬁdg o (20%)




#£# 2R %27

-, By R2E1002 5 R L9 4 5 AR
FE gy (BT iaymatargs]

8. Bt = [ e
SRETT
Pe([era) [ea)=[ [ ad
PR S A -
2= [ [[e" rdrd

=Ry () LRCESER 2 b EZD? (5%)

(b) B IZZL? (10%)
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1. (40%; 5% each) Define and ezplain the following terms ( £ & £ f2ZE T 7] 4873 ) :

(a) Reynolds stress

(b) Velocity potential

(c) Steady state fluid flow
(d) Doppler effect

(e) Barotropic fluid

(

(g) Dynamic similarity
(h) Streakline

)
)

f) Boundary layer
)

2. (10%) Consider the Bernoulli equation: % + 5 “2 + gz = constant, where p, p, v, g are the pressure, density,
speed, gravity constant, respectively; z is the vertical coordmate pointing upvvards Llst the assumptions
that have to be made so that this Bernoulli equation is applicable.

3. (15%) A spillway gate formed in the shape of a circular arc is w meter wide, as shown in Figure 1. Find
the magnitude and line of action of the vertical component of the force due to all fluids acting on the gate.

4. (15%) Consider a 30° reducing elbow as shown in Figure 2. The fluid is water. Evaluate the components
of force that must be provided by the adjacent pipes to keep the elbow from moving.

5. (20%) Consider a fluid flow that may be described by the following equation:

dv

where v, p, g, p are velocity, pressure, gravitational force, and density, respectively.

(a) What are the assumptions that have to be made so that the above equation is valid? (5%)
(b) Show that, if the flow starts irrotationally, then it remains irrotational all the time. (15%)

Figure 1

Elbow mass, M = 10 kg

Internal volume, ¥ = 0.006 m3
Q =0.11 m3/sec ——om .

<Z 30°
p1 = 160 kPa (abs)

Ay =0.0182m?2 Pz = 138 KkPa (abs)
Ap = 0.0081 m2

Figure 2
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1. (15%)
(1) SEEHE 1) F 8 B 7R/ N » MBS O IS TIMEA/N - (5%)
(2) WELE 10) Fi 8 Fo 2 & 0A/NEAT - WEHATIE 2 MIAIERN - (10%)

F] =4 kg
F] =4 kg
0] > x ®) f x
oo )G /'
4m F2 =3 kg : \\\ //’ 3m
4m —
& ) F2 =3 kg
L@ | 1(v)
2. (20%)
(1) FFEHE 2@RFHIVEMIE - (10%)
(2) FHFEHIE 20)FZMAVE MIE - (10%)
Y y
l l 4m }
4m e @
I 2m
x [ B
z z

B 2(2) B 2 ()
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3. (15%) fIE 3 FF » 57 S0 500 N A& -
(1) B 3(a) ZHESIP A7 (5%)
@) B 3(b) ZHHPBE? (10%)

LR

au

| P

500 N 500 N

& 3(a) 3 (b)

4. (20%) /NRUEEREAMR - ESEATE  WH 4 BT - AR LE—BESE » NEEER
RN - AR AU BER 50 TR 70 AF  f1E 4 AR (B OTEEHR) » /-
BAEMERFEULIMER 1 AR - BEMIEEREE? - (RBEEWESES)

& 4

5. (20%) 2B S B —MEREE 1 AR - 1 AFENERE B F BB s
0.5 AREIENE - B4
(1) ENBIERAGE - FEAKTHIS 0 BESDREERET ? (10%)
() EBEFEEIR/NG FBS5 2 (10%)
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. (15%) For the circuit shown in Fig. 1, find the transfer function T(s) = Vo(s) / Vi(s). Is this a

high-pass or a low-pass network? What is its transmission at very high frequencies (s —o0)?
What is the corner frequency oy ? For R;= 10 kQ, R,=40 kQ, and C = 0.1 pF, find f,. What is

the value of | T(jog)| ?

. (15%) The circuit in Fig. 2 utilizes an ideal op amplifier. (a) Find I, I, Is and Vx. (5%) (b) If

V, is not to be lower than -13 V, find the maximum allowed value for Ry. (%) (¢) If Ry is
varied in the range 100 Q to 1 kQ, what is-the corresponding change in Iy and in Vo ? (5%)

. (15%) The NMOS and PMOS transistors in the circuit of Fig. 3 are matched with k" ( W,/L,)

=k, (Wy/L,) =1 mA/V? and V,, = -V = 1V. Assuming A= 0 for both devices, find the
drain currents ipy and ipp and the voltage v, for v;= 0V, +2.5V, and -2.5V.

. (20%) For the common-emitter amplifier shown in Fig. 4, let Vec = 9 V, R; = 27 kQ,

R,=15 kQ, Ry= 1.2 kQ, and R¢ = 2.2 kQ. The transistor has g = 100 and V4 = 100V.
Calculate the dc bias current Iz. If the amplifier operates between a source for which
Rg= 10 kQ and a load of R, = 2 kQ, replace the transistor with its hybrid-t model, and find
the values of R;,, the voltage gain v,/ vy, and the current gain i,/ i;.

(20%) The op amplifier in the circuit of Fig. 5 has an open-loop gain of 10° and a single-pole
P P

rolloff with @sgg = 10 rad/s. (a) Sketch a Bode plot for the loop gain. (6%) (b) Find the

frequency at which | 48| = 1, and find the corresponding phase margin. (6%) (c) Find the
closed-loop transfer function, including its zero and poles. Sketch a pole-zero plot. (8%)

. (15%) A BT is specified to have Typmax= 150 OC and to be capable of dissipating maximum

power as follows:
40 W at Te =25 °C
2 WatT,=25°C
Above 25 °C, the maximum power dissipation is to be derated linearly with & e =3.12°C/wW
and 6,,= 62.5 °C/W. Find the following: (a) The maximum power that can be dissipated safely
by this transistor when operated in free air at To = 50 9C.(5%) (b) The maximum power that
can be dissipated safely by this transistor when operated at an ambient temperature of 50 °c,
but with a heat sink for which 8¢5 = 0.5 OC/W and Og;= 4 OC/W. Find the temperature of the
case and of the heat sink. (5%) (c¢) The maximum power that can be dissipated safely if an
infinite heat sink is used and T, = 50 OC. (5%) (note: O, Osc, Ocs, and sy are the thermal
resistances between junction and ambience, junction and transistor case, transistor case and

heat sink, and heat sink and ambience, respectively.)
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1. Continental slope

2. Geostrophic current
3. Latent heat flux

4. Pycnocline

5. Storm surge

6. Eddy viscosity

7. Ekman transport

8. Estuarine circulation
9. Primary productivity
10. CODAR - |
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