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(1a) The First Law of Thermodynamics » (5%)
(1b) The Second Law of Thermodynamics (Clausius Statement) © (5%)
(Ic) The Third Law of Thermodynamics ° (5%) e

(1d) Clausius Inequility ° (5%) P
(2B /FERE (40%) Saturation
(2-1) Derive the slop of the saturation line on the P-T Plot - (Fig.1) (10%) line
(2-2) 3 Otto Cycle BEREAT, » (10%) /
(2-3) FrETERIEIRTEZER FIEE B T IEEL -
(2) BHILEREFETIZ A 7 (5%) Flg. 1

(b) FHILEERTIMEC A 2((5%)

(2-4) For a simple pure substance U=f(P,T) U=f(V,T)or , Prove U= f(T) only for ideal gas - (10%) T

os Os ou C, — _
dZ{:TﬁvdT"‘[T‘a‘;T"PJdV 5 & ﬁv=7—’ AthOK Ah]OOOK
(Z)EEE (40%) CO, 28 030 33 397

(3-1) VRALENHZENEIEEE 3 kg KR IGEIERC 18
EENECRIZE R T 0 _EIERIZEEEE ST 8000kPa » LEA H0 |21 937 26 000
0.005m’/kg » FEACEREBIRGETE 1, n=0)F] 0.25 m'/kg » FF&E
BEFEGHETE 2, n=c0)ElE T IERS & SRR CETE 3, n=1) |02 19241 22703
[E1E]_E IR, - SUORAEREEEER (DA EER Z P-v B K T-s
(5%) (b) FAKILEERZ B8 ? (5%) N, 18223  |21463

(3-2) B 75kPa > {miE 300°C BYZESR, » HARENBNER B IIES 7.5MPa » 5 BHS S i 10 B BiE
R AR R SOC I RSCEMEETR () BEEBERIREGD) » OB, (5%)

(3-3) —fERITEERAAES A 101.4kPa(—RREE) B 1.0 m'HBE 20C 225, » BHRFEA—T
H7K » B (2) FEAZKEFR 0CHERTELSGEL KA m =2 5%) » O)BIER
AR IEAETRRS - IInB R 2 R LB 2 5%)

(3-4). Liquid octane at 25°C is burned with 400% theoretical air at 25°C in a steady-flow process.
Determine the adiabatic flame temperature. » (10%)

Properties of Saturated Water

T P \Gs Vg Ur Ufg St Sg
(°C) (kPa) (m*/kg) (m’/kg) (kJ/kg) (kJ/kg) kI/keK) | (kJ/kgK)
20 2.339 0.001002 57.719 83.94 231898 | 0.2966 | 8.6671
100 101.4 0.001044 1.673 41891 2087.58 | 1.3068 7.3548

0. ¥ () =W ert8(RG+OR) +9(RG+AR) +(37.5AR),,+(188.0AR),,

C8H18
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— A= AR A AT T AR ST 28 B ST PRI - (10%)

-~ FEfERE T IEG T AT A RREVAAE | B9 - B - O BCREL - FHERERT - AL IRATEE o
(25%)

= SR PR TR TRE A A T B IS SR RS, - (15%)

VU~ A E AR BT - S {EEER (Instrument Detection Limit, IDL ) 5z J5 5{ERHIRRR
( Method Detection Limit, MDL) - (15%)

T~ £ 5{E 50.0 mL BYZFEHE ARSI BINIA 10 mL SRATVE LR Mn ZE GRS 166275 10 ppm
49 Mn #EHEYR - 53 B LA [EIRERE 0.0, 10.0, 20.0, 30.0 K 40.0 mL A LA » IR ESH:
BEZE 50.0 mL - HIRSEEHERAIT (52 Mn AZ¥EGEST Beer’s law) :

Unknown mL Standard mL Absorbance
10 0.0 0.200
10 10.0 0.301
10 20.0 0.403
10 30.0 0.501
10 40.0 0.602

1. EQE (RS B SR AEE 50.0 mL HYLEE - LRSS VAV Y M SRR 50.0

mL BIBOERE) o (5%)
2. FEURIE Mn ARG HIIRE (ppm)? (10%)

N~ EE RS AP EAL SR - R (M) /M B (M+2) /M B L (peak
ratio) = 43 BIETE CsHsN,O H2 C;HNO, BYM+1)/M EE(M+2)/M BYE - (20%)

TUERIESE EAREEER FEETHA 100 1 E K E R RS B E 8
£ 'H H 0.016

T 2c Bc o 1.08

& "N PN 037

& '°0 "0 004 0 020
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— ~ ERE (51%) FE{CREAE R ATiRt e ZEEE

(—) EEYHERNBEFA-C-G-1-T-U-X (16%)
1. RNA #FE (8%)

2. DNA & FfaE (8%)

() & =HEE S ATP ~ CTP ~ GTP ~ ITP ~ TTP ~ UTP - dATP ~ dCTP ~ dGTP ~ ddATP -
ddCTP - ddGTP ~ ddTTP (17%)

DNA €AY/ \FEZ T =0 (8%)

. AR ERE B R =S (2%)

HIER B EEAA A T = (2%)

RNA [y 5’CAP F Ry —REIZ T =0 (1%)

. §8i$% p-dependent #& IFFRARY—TEZE =WHE (1%)

. EERMERRTHARNE —EER - ERMTERE =R ? (2%)

BRI HIE R R — TERCE =R (1%)

N R W e

(=) RNA - DNA - J&EE - ERERERNEYSTF (24%)
1. WL EBEMENSFRM? (6%)

2. HLMMEEIFHSTFRM? (6%)

3. EROEEEEIIREMISTBM 2 (6%)

— - FERE (49%)

(—) BEHKIB AT R RSN IEZIEES FRIE TS5 BIEEER - E - REAIE(subunit) EIEE
% (18%)

1. EHEMSERPIAILE =AE i 2 BOE [ - (15%)

2. HINLEHBMAE? (3%)

(D) BT L 2gEm X SEY 24 R X B ERE T - (31%)

1. H AR SMRIAERMA 2 (2%) FfEt - (3%)

2. TEEHESVHE  FHEDE AFREER > HEBARDLEIERRE ERES T]
REHR S AT ES/  BEEARIA(Ooting) LB - AR HLUBIRERE 2 &
EhiE (2%) REFHE (5%) - 5ERGTERTE - SIVRERERREL (5%) -

3. EEEIVERRIEENR - TI27E RNA EREIAEZ (truncation) » EH RNA BAEE @ KL
MR T BEEES - BEZ S cDNA - FEaRH cDNA JIAIEGE 7 (5%) AHARERAHE
FEFINERIE 2 (3%) WRTHERREIRAAIE 7 (6%)
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1. An inductive load consisting of R and X in series feeding from a 240 Vims supply absorbs
288W at a lagging power factor of 0.8. Determine R and X. (20%)

2. A three-phase , Y-connected, 25MVA, 13.8kV synchronous generator has a synchronous
reactance of 5.0(2 per phase. Determine the per-unit reactance using a 100MVA, 30kV base.

(20%)

3. The symmetrical components of a set of unbalanced three-phase currents are
I? =30£-30"(A),I} =50£90°(A), and I’ = 40£30°(A).

Obtain the original unbalanced phasors. (209%)

4. Two loads are connected in parallel across a 12.47 kV three-phase supply.
Load 1 : Inductive load, 60 kW, and 660 kvar.
Load 2 : Capacitive load, 240 kW at 0.8 power factor.
Find the total complex power, power factor, and supply current. (209¢)

5. Explain the followings: (2096)
A. Voltage-controlled bus
B. Asymmetrical fault
C. ABCD parameters
D

Swing equation
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. . Table 1 Tab i
1.Consider an FM modulator with output x.(t) = = B=1§ le %ilzegsel ngl;t(l)ons =50

n
4cos(7000mt+e(t)). The modulator operates with fy=12and ¢ 0765 0224 -0260  -0.178
. . 1 0.440 0.577 0.339  -0.328
has the input message signal m(t) = 10cos(80xt). Determine 2 0.115  0.353 0.486  0.047
. . . 3 0.020 0.129 0.309 0.365
the bandwidth of the modulator output if a power ratio 4 0002 0.034 0.132  0.391
5 0.007 0.043 0.261

>

P;=0.85. 6 0.001 0.011 0.131
7 0.003 0.053
8 0.018
9 0.006
10 0.001

2.The Hilbert transform function is H(f) = -j sgn(f). Use the Fourier transform to find the impulse

response h(t) of the Hilbert transform. The signum function sgn(f) is defined as
1, f>0

sgn(f) =
gn(f) {—1, £<0

3.Consider the joint pdf

2
axy”, 0<x<y,0sy<2
fx,y(x:y)z{ )
0, otherwise

Please determine the a of the joint pdf.

4.A system has the parity check matrix

0001 1 11
[H]=]0 1 1 0 0 1 1
101 01 01

(1) Assuming that 0000111 is received, determine the decoded codeword.

(2) Determine the encoded codeword if the information symbols are 1001.
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1. A point charge is at a distance d from a conducting plane. How much energy is required to

move the charge infinitely far from the plane? (15%)

2. What is the magnetic field inside a long straight, uniform wire of radius R which is carrying a

current 1? (15%)

3. Using Maxwell equations, shows for an Ohm’s law conductor (J = oF ) which is isotropic

(D = ¢E ) that a charge density decays with time, with decay factor i ( in Gaussian units).
£

(20%)

2
- - - x - . : o
4. Transform A=ya, +xa, +————a, from Cartesian coordinates to cylindrical
X +y

coordinates. (20%)

5. Consider a cylindrical charge distribution given by
2
po(l + p—z] p<a
Py = a
0, p>a

Where p, is a constant
(a)Find E for p>a and p<a.(10%)
(b)Find V everywhere with respect to the z axis,ie., V=0 at p=0.(10%)

6.  What are the differential and integral forms of Maxwell’s equations? (10%)
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(1) fi#FE45 (a) Orange-Peel Effect; (b) Ferrite; (c) Low-Energy Dislocation Structure; (d)
Considere’s Criterion; (e) Dynamic Strain Aging. s %)

(2) FAEfft FCC Syfa » #AZEHE (Extended Dislocations) Hy (111) 3 X¥ER (Cross-Slip)
Z (111) HHEE - (15 %)

(27 : 2ZHF Burger Vector £5{f] ? 27
BEANAI7E E YRR 1 B A X B 1A 1 2
WP EL Stair-Rod Z5F)

Stress

Q) HER FCC BRI - iR
a ~ b FIRIARATEZE - (15 %)

0 1 2 3 4 5 6 7 8 9 10
Strain, percent

(4) FRBAREI BCC e RIS C = = = 3exp( & j Hrh g EHRA— (A

HENMEAE H HRE (15 %)

(5) FCC R BCC 81, » B4 %380t (Polygonization)s » Z:57(Subboundary) 5 BIAS A ? (5
DB EAEE) (10 %)

(6) BHEERAR RN 5 DR - AR - SRR ST
12 (15%)

(7) SELISR-HEEATE S H] - 45k Eutectoid ~ Peritectic + Eutectic ZREJE - (15 %)
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— ~ MR (FRE S 700 3£ 5097)
360 degree feedback

Talent Management

Enterprise Resource Planning
Value Chain Management
Outsourcing

Glass Ceiling

Virtual Organization

Balanced Score Card

© O N kW N

Cost Leadership

jon—y
=]

. Disruptive Innovation

- HiEwRE (FRE 25 73 0 F5047)

[l

1. BBESR : ARBERBLE AW - MR THE - IEREAERVRR,  TREREME TS
RIS - FEAERE S RE B ? YRR DA G Rk B R T 7

2. HERE2EAIER (leaming organization) ? {MZET] LUE AL SR EBEE

( organizational learning ) ?
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1) 1E 2011 SFH9— A BN A EDBER =B AANES) - BHT/INGE) - THEEINE - U
ERIRIHHBERIR -
2) RTIEEEEIEN  EEWSEE (5EEMEZERY - Taiwan Towel Industry
Alliance ) FFE—E Logo DA —{EZEFRAY ST -
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1) THEEHEZAHFRE (Gantt Chart) - WS = RIEBIHTFH -~ S5 EE « 22y
PR (AOREMRZITEESE(E) - W PR EEE—EEEAI 5% - (20%)
2) BXEt—#K Logo » FHi@BAE 4> 10cm2 FUEEEE » I F A A SR S0 R BT S: -
(20%)
3) EGET—EEBEIANEBYLS  ER2EWRREHESREAEET - BYSRtSS
3ocm x K 25cm x HIE 10cm - KESERE  FH@SUELFIRENE » (20%)
4) FEBETTEGT—FAREEERE S DINEERESEENNSE B A/ T
BE - G E T FENED 20em2 FEEEIE - I AR HES - (20%)
5) FERPTEENAZL » DEZEN G GRS LR EHKE - (20%)



