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Electronic components of a computer are cooled by air flowing through a fan
mounted at the inlet of the computer enclosure,  For noise control, the velocity of
the atmospheric air enters the computer enclosure cannot exceed 1.2m/see.  Air
leaving the enclose through exits at 357C.  The heat generated by all components
sums up to 100W. In addition, the fan provides 200 of energy to the ar
Under steady state assumption, what is the smallest inlet area should be. The
atmospheric condition is at 23'C and | atm.  The specific heat capacity for air is
approximately 1 KJ/kg-K.  The gas constant for air is 287 Jkg-K

The base area of a cylindrical water tank is 2 . Water flows into the tank
from its top at a constant mass flow rate 10 kg/see. Water exits through a pipe at

the bottom with a mass flow rate (kgfsec) proportional to the depth of the water
E prof Y

inside: m =31, where b is the instantaneous depth of the water, in meter.  The

density ol water is 1000kg/m" . Find the depth of the water at equilibrium.

Two copper blocks, one is 2kg at 30°C the other is Skg at 30°C . are put into a tank.
The tank contains water 20 kg at 25°C initially.  Neglect the heat dissipates into
surrounding, what would the final temperature be when reaches equilibrium.

The specific heat of copper is 0.4 klfkg-"C, while water is 4.2 kl/kg-C

A thermal engine can reach to a high working temperature 800°C. I the engine
is used under a 20°C surrounding temperature, what would the tdeal thermal

cfficiency be?



FEEFHRE
At — M R AL
"B EIES FERAEE

1. (15% total) Given the following transfer function,
Cls) 24
R(s)  &° +957 +265+24
(a) (5%) Find the associated differential equation.

{b) (10%) Find the state-space representation in phase-variable form.

2. (10% total) For the second-order system below, find £, @, . and T, .

120

s+ 125 +120

T(s) =

3. (15% total) Using Mason’s rule, find the transfer function, 7{s) =C(s)/R(s), for the
system represented by the following figure.

Giylsd Gols) | Cals) - Ggls) ] . Gas

Rix

[&¥ 5]

Cry(x) Cigla) (s

Hyla)

4. {60% total) Given the unity Teedback system

Riz} +$ Eis} i) sl

(a) (20%) Find the range of gain, K, to ensure stability of system with
o Kis+2)
Uls)=— —_—

(57 + s+ 4)s=-1)

K(s*+25+5
(b) (20%) when Gs) = &~ =2+2)

(s+2)(s+3)

(1) Find the system tvpe,
{i1) What error can be expected for an input of 10u(1)?
{iii) What error can be expected for an input of 10 ¢ alf)?
{FEX) . .
(c) (20%) when Gis) = K+ . draw the Bode diagrams including both
s{s+0)s+2)

gain and phase plots.



bt

.

7.

FEEHFZ RSP
T+ —FFERR AR LT
"rE#P  FBRAME

Enginecering Mathematics
(10%a) Solve the following differential equations:

2
E_.'.

(1y (D=2YVyv="r
X

(2) (D=2 yv=e"
(15%) By using Laplace Transform method, solve the following equation:
3y + 2] vdt =8, v(0)=0
{15%) Please find the Fourier Cosine Series of the function:
fix)=x , 0=x=2
(15%) A=x"T+ Xy
(1) Is 4 rotational or irrotational”?

(2) Try to find ¢@{x, 1), if possible, such that Vg = A

(15%) (> 4

1 2
(1) Solve the eigenvalues and eigenvectors of A
(2) Find 4"

o ]
(20%) Evaluate j . n dx
I+x

{10%) Evaluate

g

2 A 2 x {2 P
J' X oy o cosx+2xy sinx—13 e ce’_‘r+|l.1' sin x—2ye |f.|f1‘ .

> > 7
wherec: x° + " =« ( aclosed contour).



