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. $ i A 360 megawatts SRR BRLE M RBIB AR ES 40% - ZH e AME (heating
value}® 30,000 kI/kg, B8/~ 65 S k42 % /b (1 ton = 1,000 kg) 89 57 100%3 & F &4 5%
% 1 12 ke/s (30%)

4. $RTF 71 B-05 e 7% G RLF BT B R R R ALUR
() 10°C 97k 2 m/s &R BA TR L 100mm 248 FMAH:(10°C ABFE 1=
1310 cP, % & % 999.8 kg/m®) (10 %)
(b) EEH900kg/m® » F5E % 1 Pa-s i @S A T RBEM 02 m/s 2H FRL 15mm &Y
FF (10%)

5. AZM 20°C g9k REEHERE 9m’h did@ Loy R K02 — T8 A Ry
PAMETE - SR EAE Smy BhAbhEREMY S0mm 4> LBEIELB 25k/g-
ERMEEHE 01KV dizh R BN KL BEFEMEZE ?(20%)

% Pt xnX Wy, 1h=pVS, p, =1000kg/w, 4=VS, gg/c2
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. (&
(2) BB HAILE X o (5%)
(b) HEH b E X rAFHRE R K €4 AES ~ CSTR # PFR ¢ (15%)

. @40 N2O4 222 NO» 8 .48 FE 2 T i KE © N2Og < 2NO;

MBS TR » SAsheh NoOs 7 340K 2 2 atm 4} » E40 340K 9 - F# Ke &
0.1 mol/dm?® » A& EANERAR YRR - Rt :

() £HE AT » NoOs s P HALE - (15%)

(b) B REASEAREL > FHRERFRTAHRCEZBZ AKX - (10%)

(c) 3 M GKE % % 3 mol/min BF - £ CSTR &% 40% b £ F e A% T - (10%)

 ELERBRMRAEERITA-B HRESH Sl BESRSF AMBIRE 3
Fr A dpdE2 F A B(tn) - RSB T

e 1 Cap=2 mol/dm?, tin =15 min

F5 2 Cao=1mol/dm? t1p =30 min
S0 M 0 BTG 89 B R 3 o (15%)

B ERBEASTHAT AT PAEALERAGERE SASASLEERTIPHAAR - £
HEET BRI TAZRAEERBBTAETRSNAESEER 7 FKARR -
A+B—P -r1=kiCaCs
P+B—S, -n=kCCs
(a) HARBRMEE T B A BEIE L (selectivity) » (5%)
(b) HRUATAERESTERTHEFRSGHELEFER 7 (%)

3mol A
3molB 3 1A
3l T E—
m —(%:)~ 3mola—~0_|_‘_1__)— 3 mol B
imol 1mel 1mol imol 1mol 1mo!
B B B A A A
d
(a) (b) {c) @
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5. BA F(AZO, (CH3 N A A5 A28 LA R RBHRM 4T ZEEFRESH
(D@8 AZO =548 & & &4 ¥ M4 AZO* » ()% M T M4y AZO* L AZO sidE @ £ 7% > &2
Q)R EFEMR P M AZO*RBEEZLATHRBEARA °

AZO+ AZO—bs AZ0+ AZO*
AZO*+AZ0 2 AZO+ AZO
AZO*+AZO* 5 C,H + N,
(a) 3 LA 4B 4% A8 32 3 (Pseudo steady-state hypothesis, PSSH) % X R R F 742 % o (10%)

(b) FRBAEMTHEMERT » RMABREF #2208 T i1 A4 — & R fE(apparent first order
reaction) » 3§ SR — & EE FEH M ki > ko B ks KT - (10%)
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1. THAMEREAMR - R4 7
(a) CH, = CHCH,CH, (b) CH,CH = CHCH, (¢) CH, = C(CH,),
(d) CH,CH,CH = CHCI

2. FARBLANARIRTS?@2FETHE O)2-RTH (©2-FH-1-T
B (D) 1-£2-FATH |

3. o seAubtA 5 VAR ET? ()1 (b)2

(c)3(d) 4
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R —CCI
‘ (a) R-NCO (b) R-CO-O-R (c) R-Cl

(d) R-O-CN

O 0 o

BEREHABRAER? @) R CH ) RTCOR () R—CNH; (4)
O

R—COH.
IR A3 P EEAGZESH A (a) 1600 (b) 1700 (c) 1800 (d) 1900 cm™

ERLEAEERHBENTRARRBHYEER: (2) XRAFRETHAE ()
AREARTTHR (o) XB@peyiadi ) (d XAl

OH OH

Hi50, HyC CiCHy3

¢

+ {CH3),C===CH,

CH, (a) CH;

oM OH OH

CiCHy); HC CHs {H:C)sC CiCH3l

(b) <% © CH (d)
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9., THIALRREAY  M—HARETFRARKE? (2) ZHHLRE b) R®iB
HEAERE (o) HiIgd LR E (d) BERE
10. B & % CsHsNO2 Fv Sn 4618 » T L4388 ik ¥ B CeHsNH; » ;M:#fﬁstk :

a2 Sn(s) + b CsHsNO2 + c H* > d CeHsNH2 + 4 H:O +e Sn** » 3B a+b+c+

d+e=7 (a)20(b)21 (c) 22 (d) 23

11. THR—ER ML S\2 REBHEFR? @) —FKE (b) 2XRKE ()
RBEERETF PR (d A E%IE

12. FHRBHKE > THHRT
(@) ZEEAETHRARSYAD ERARE R PTERCHETE (Ob)
BT LR ARNE ORTKASE T RBMANEME » ke
MEAR MAEREZC RN R RSB LE odk > THEHLEE » A
AEX -

13. A K% ((CN) Yt B2REF KETHEARGAEHRE: () & Ob) %%
(©) B (d) *

4. THR—RRBRAARERAKE? (2) 8 HERK (b) E1 (c) Sxl (d) £
LR &

15. ZE~ TEE~ B TR K- HER - Rl F > ARERRE
£ @1 # b)2# (34 (D44
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16. THM—#ILERBEE Lewis BAFAMBIGR]? (a) BB LI ) 1%
JE o) B A (c) X981t (d) Friedel-Crafts 3z %4k

80CI,, henzene

CH3CH,CH,CHCNH, - CH3CH,CHLCHCHNH,
heat
17. CHCH3 (a) CH,CHs
CH3CH,CH,CHNH, CH3CH,CH,CHCN CH3CH,CH,CHCOH
(b) CH,COOH (c) CH>CHjy (d) CHLCN

18. THAMMBH BALRBTEER? (a) R—HEEHYRCHRE (b)
AR ImARE (¢) B G AMLR (d) FEEHEHEA X

(b) F () OH (d) L%k

20. IR A BB T RARBYERL : (a) B (b) B (o) %% d) 5
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AMAL S A B2 5 £10045

Given: R =8.314 J K 'mol™ = 0.08314 L bar K-'mol! = 0.08206 L atm K"'mol™!, 1 bar =10° Pa
In(2) = 0.6932, In(3) = 1.0986, In(5) = 1.6094, In(7) = 1.9459, In(10) = 2.3026
el =2.718, e2 = 7.389, &3 =20.086, e° = 148.413, 7 = 1096.633, ¥ = 22026.466

1. Calculate the reaction Gibbs energy (A:G) for producing NO,(g) at a pressure of 1 bar
from N204(g) at a pressure of 10 bar, at a temperature of 300 K. The equilibrium
constant for the reaction N2O4(g) = 2NO»(g) is 0.2 at 300 K and the gas phase can be
assumed to be ideal. (20%)

2. The vaporization of the liquid water is carried out reversibly at 100°C and 1.013 bar. The
heat of vaporization is 40700 kJ mol .
(a) Calculate the change in molar entropy for the water. (10%)
(b) What is the work done in vaporization (w per mole)? Assuming that the water vapor
is an ideal gas and that the molar volume of the liquid water can be negligible. (10%)

3. For a specific compound, the vapor pressures (in Pa) for the solid compound (Ps) and
liquid compound (7;) as a function of temperature T (in K) are expressed as:

lnPs=30—6000 and lnP‘,=20—-3—QT9(1

(a) Calculate the temperature of the triple point. (10%)
(b) Calculate the pressure of the triple point. (10%)
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4. Consider an electrochemical cell Zn(s)|Zn* (a = 10~%)||Zn**(a = 1)|Zn(s) at 25°C, where
a is activity, the vertical lines (|) represent phase boundaries, and || represents a salt
bridge. Zn(s) denotes solid zinc. The standard half-cell potential at 25°C for Zn**(a = 1)
+ 2e~=Zn(s)is —0.763 V. Given: F = 96485 C mol™!

(a) What is the standard electromotive force of the cell (E°) at 25°C? (10%)
(b) Calculate the electromotive force of the cell (E) at 25°C. (10%)

5. The temperature dependence of the rate constant (k) for a first-order elementary reaction
obeys the Arrhenius equation and can be expressed as k = A e Z/®D, where 4, Eq, R,
and T are the pre-exponential factor, activation energy, gas constant, and absolute
temperature, respectively.

(a) If the half-life for this reaction is 10 s, calculate the rate constant. (10%)

(b) If this reaction has a pre-exponential factor of 1x10° s~ and an activation energy of
5x10* J mol~!, calculate at what temperature the half-life of this reaction is 693.2 s?
(10%)
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I EHRAR THESRAREREENE | ARy o
2 BN BRE IR REGL  BEUARTHS -

1. #H3WA R E A M crystal lattice &) F 7 B A& :
(a) 72§ BCC? (5 %)
(b) #3L BCC & o) TR ik B A e » 3 ¥ BCC 4444y atomic radius $2 lattice constant
#9 M 4& - (5 %) \
(c) H—aE"Z 4 20°C 854 BCC %444 & atomic radius & 0.25nm- 335 "2, unit
cell &y lattice constant & % -0 nm ¢ (5 %)

2. A X-e s XRD)WH A B EA  HARE  FHRRETRIMA

(2) 4738 X-J89 Ko? (5 %)

(b) S&EEeOK)T @Y X-Eaae R 4T 0 7T LR A g A (Bragg's Law) R 3t o 554 A
X-Fe bt B eh474 0 B 1 n A=2dqwn xsind
A n: gstegprdi(order); A NS X- 4t sradik K d o 38 P9 (hki) & & B BE 2k
(interplanar spacing) #= 0 : X- K& AH A - (10 %)

() Mikf % 0.1542nm &) X- kM BB L LM - F LG4 BT > F A7 20=60°
Histid > B A1) &3 a-]-:_(l}l)-T—@*Eé‘J interplanar spacing * % % ‘> nm?
(5 %)

3. AX & — #8144 B % Sodium Chloride S 884> A X! sy 7 £48 & A #u X & atomic
masses 4o F A e ATEg3EF £ 484 0.10nm X! #3-FE4E 4 0.2nm- A &) atomic mass
# 23 g/mole » X &% atomic mass % 36 g/mole ¢
() AX Sfdeh—1{B unitcell 375 %DM A Fo X7 (5%)

(b) 33t E AX 6538 # F K (theoretical density of unit cell) & % 2 g/em® ? (10%)
4. (a) 3015 B3R BA ¥ LS 4+ k49 valence band ~ conduction band #o energy band gap =& fd &4
a2 (5 %)
(b) 4738 A E £ WA (intrinsic semiconductor)? (5 %)
(€) HIB(ALL ML S A - WEAME Tp-AF 84 (p-type semiconductor) (5 %) 7
5. A& o FaH aaﬁ?% ~ AR E T AR
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(a) PVC & i 47#& monomer B4 4% » 3% b % &4 & & 7 sb monomer? (5 %)

(b) FUHLEXE K EFEFHH T E(weight average molecular weight) ey & £ 2 (5 %)

(c) % — PVC # B 4& 5-#7 45 2| T34 #¢ B 4 F & (number average molecular weight) % 21,150
g/mole> 33+ B 3k PVC & degree of polymerization # % -0 ? (& 42 C: 12.01 g/mole; H: 1.01
g/mole; Cl: 35.45 g/mole) (10 %)

6. (a) o ABCEM KX AT A 6945 K AR 3 (Young's modulus)éy & £7 (5 %)

(b) — 47 A 847 M 4% # (modulus of elasticity)% 110 GPa (110,000 MPa) » & & 305 mm » %
276 MPa &4 JE 71(stress)mfLft » BEARLBHER > FHERA TEAZHE AT E
# % mm? (10 %)
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##FREE 1016 # #HrEHE
EEFEE
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# o HARAR TSR AERRENL Ay -
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[THREFHES]
AEMLI 2R
. BT IR EEIFERT X

(a) entropy (3 %)

(b) equilibrium (3 %)

(c) enthalpy (3 %)

(d) freezing (3 %-)

(e) sublimation (3 %)

. #ABFR 42 0 zh(work) ~ #h(heat) 2 7 fE (internal energy) & 7 2+ 5 — & 4 (the first law of
thermodynamics) ¥ 89 44 X B7? FHRERAABFRGE B4 T K&, PRE.) -
(10 29

. —® A8 fLA8(ideal gas) B MR & 1 (P1, VI, TR ALE 4k £ 2 (P2, V2, T2) » @ & F 0 & 2
S B EA -
(a) 3HE 3248 £, 58 &4 4k 88 & 2 X (the equation of state) » 3t HAZBEHEHEE - (54)

FUBREABINETEGRNEEE  FRERE 1 BILERE 2 Loh(wok)sh # 1t
5 A B A ?

(b) #&%:2iB%2 (isothermal process) ik A& 1 HILZHKAE 2 - (5 »)

(c) &% Ei§#2 (constant-pressure process) @7 #k ik 1 SLZAKE 2 (5 %)

(d) &% 75842 (constant-volume process) sk & 1 S EZME 2 - (5 %)

(e) 448 #.:542 (adiabatic process) By gk 1 B Z 4k 2 - (5 %)
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4, HEH—BHEABIEET @R SBEL A RELPL V], THH#LERE2P2, V2,
T2) » &4 & & & #E(Gibbs energy) 85 b 23 B 47?7 EHERAMERROES -
(a) &% :B8®4 (isothermal process) Bk | #ILEKRE 2 (5 )
(b) &% B i®#2 (constant-pressure process) @Ak 1 #4k FUEE2-(54)

5. 48 5k # ) $(solution thermodynamics) #5342 P > H AT ¥ A & bt (activity) B &8, 5
(composition) &y Bl th R4 K — B R T H 0 HRL '
(a) ¥ (solution)d 48 iR B 1T7 (5 &)
(b) 4738 7% (activity)? (5 4)

ATH o | S 2 KEATHAR SO TREEE  FH:
() HEHwhss 1 ayFag o9l Hm20 %)
(d) #5535 wse2 gl oo E?7(G %)
(€) BIERmts | NGB 2HEENR?CH)

(1

(2)

activity

A N, B

6. WwFEMT —ERARALF—ERABRBINELARRIMANESR ¥ MR
B ANMBERFASHRE  FHH:
(a) iAW\ 4B T84T - £ A & #E(Gibbs energy) sy # 4L B4T7 (5 )
(b) sbiB42 X B 7 & 5 i@ #2 (spontaneous process)? (5 4%)
(c) (DM EE » FHALHEDEFT?O o)

A (P, VpT)
B ( P B)VB’T)

— A+B

[RAgalegx]
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2o Bl TETEAEE LB M B AoM
& #HRA% 11021 £ # sate
EEFR

INTTHERAEFHESZHE R TEFHESHES - EAAL ) RARNEATH
o HAERAN TRIGANREREEMNE | BTy -

CHERARBRI A2 BEEE  EERERTFHE

S HFEELAEEH B XA S > BESIT G RERY > SR TS -

C PR M AR RIEEAIRY A REBE A T R 2B AN -

CHRAARIERER -

= W N

EHMBRBEFRESFRE > T4 8 (1) Nominal scale » (2) Ordinal scale » (3) Interval
scale » & (4) Ratio scale - 3 AWM £ E(G 4) > 4 & BN AZ w6 F(F
B3 4) AL 4 -

FREHAOESY  SHAEEPAEY - B8 B8  BROBEEE > FHP W
HEEQGC)ERF(EHEI MRA - FMME 1545 -

SREMES X B Y &) covariance Cov(X,Y) =6 K Cov(2x +1,3Y — 8) (10%).
WREHA P REMRAE  BRFREA (RAL104) -

MR ERER PRGN ALETREATHER(RML0) -

AR IR AARADA  BRBHASA B H R G50 IR € B R 10 D)
B~ AT EIWHEEREEEE T REOMG > St —Es st R mE 3
EJ & LATF RIAR © (AAR2E 20 &)

FFE LAY 2RAEHAH, -

Z ~ RER A e TSR A Rk R A -

SXBLEMAENSRES  LERHMN(2088,668) 4 o ik 60 48158 5 - a3

CeEe 0 B 60 BEREGTTAMBNEVEATLEESRAE OS%UNECTRHEAR
EH 7 (10%)
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AT ERF THRERETHEN

ZO.8133 = (.89 ZO.8264 =0.94 ZO.l = 1.282 20'025 = 1.96 Z(]_05 = 1.645
ZO.UI = 2.326 t4,0'025 - 2.776 t4}0.05 = 2.132 t4_,0_1 = 1533 t4‘0'01 = 3.74‘7
t5’0_025 = 2.571 t5r0_05 = 2.015 t5,0.1 = 1.476 t5,0_01 = 3.365
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—~ BRRMEM=Z5 0 =M 3Hx+H)
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2~ 2 EAEEHNBRALANTEHEPC?A)RE B)R2E (OFE D)ELK -
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FERHES 7 (A)FRAR BFERAMN OAETRA D)HEMEA -
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1 DY ERR -

S5~ TFTHAMFAXTREEARE 2 (A)F L%k Bz (C)il DYEA MM -

6 MM WEA - Y SIPOCH ~ % EMEHE R MstS: Wil - ¥ Fmifie - &
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O FIMTERAEAHEHEREH 2(AMRE BMef (ORE DMULER -

10~ 0B BB LR ARE LA JoWMP TITEGAE  FRAERZ LHEE 7 (A)F MY
22 B)FEGLEE OMAHLE O)BEHLEE -

11 ~ FHHE—EBHEF BRI ELEL MRP) 5695 Rh8E 2 (A)EFBITHE (B)
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= A > I+
1~ 4 ZEEEHEHNE - (B5)

2 T ASLEE  (Z0)

SHAESHEEREERETRER SR F=2#HK - (X9)

4~ HHERAETLAE - (D)

E RG> =)

1~ A THM 0 $FERKD=10,000 & » —F4RB 365 R3TE > —RITHHS=101T > B
BRERBEHGRAN 10%HE LT=10R > HLRA=15 T o (B M=P #2848
e a)

(DHEEHEITEE - (=%)

(2). REITEE - (=2)

2 RMERLAOMS R P RORDE 24 - RATEEROHS  MXEAFTEFREHE
WrEE o (BhA S 0 A M3 NA)

(DEBREELE - (=2)

(2).BWEHZE - (=)

(3). R X YR M o (=2)

3~EREH A HREH BARKEMHETERMSRENG T L) £444% 5.00mmt1.00mm -
BRAFHRBARBEMHEE 0 KATHZEME - (B =9 AEM 83 +5)

HRH R
A 4.19mm 5.47mm 4.66mm 5.60mm 5.63mm -
B 5.22mm 5.10mm 5.01lmm 5.17mm 5.05mm

(D). REEH A GFHRE - (=2)
Q). RBEW B T RS - (=H)
B)RBEH AWBREEC - (=)
D RBEEHBEREERE S (Z2)
S)ZERRFTEARERT—ZUEH - (=)
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1T RAEFHES2#E R TEFHEZBEF - ERAARE  RARXEREIH
32 iEEmA TRIBHANAERETNWE  AEen -
2 BB ES IR XHBAMEL  EFHUHEA PSS

EEE (20%)

1A APHRFESE (SS) $EBEEEBAR—EYEREF % 7 (5%)
A A2k
B. ®igsouikik
C. Beigik
D. RBi#E*x

0% AtkAKEEBRET  RASSHEZBAZLE TR
A PRk PHBEE

R Fe o B A

SRR

& 0w

¥ 38 THHR-BATHTRENETEE? (%)

A SRMEELFATEER '
B, LU 4R Hd B Hout ol & M R B BT
C. TEAMNERATHMRFEH

D.

iR BRI AR AR

¥ A ERSE (R0) 44 F  HEXBENEIERERAETAR—H? (OG5
A BRIEEA
B. BE
C. BEaysLaa Ko
D. K&jpl &
B & (80%)

B1HCRAEMTRENARARE 2 ESRALERKRETHEALEE - (10%)

¥ OM hREAR LS RITEEYRIEAERRIE T BHBEER R BEOIR
B — 6 IR O vk ey S B A - (10%)
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%54

%64

B%% (RO) Bl e KREFHER B HEE - FRALLARE ~ EREHE
A Boke dT R AR R S I 69 7T S AU - (10%)

WA A—EA M6 EARRYIEERF PM2S RAES 35 ug/m?® o BT 493%
B RS Sm/s - H3EUURTE D PM2S sha sk E (AR HE) - (10%)

PM2.5 S EAR A © B st 212 119 4798 PM2.5 69 34 R BAR R B8 E 12 e/
LHK AR BHERBOEEZ ~ > LEERTANNELENEERREA
gy BAZ o 3 53K PM2.5 69T 4758 & Reb F ARk = (20%)

2L AMNMBHIESERE S MR REBNALR - RBEWRFTERE
Wi AN o BHA TS ERARS BT B e B R A IE A ? (200
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B3 S F R RE 14 S EALYgE £ AR

o 3 et LB LY i B e
2 #4858 1 _1032 # # TEwd
EEEE

1T AEFHES2HE A TETHESES  BARE  RARANLH T
3 EERAR TRGBNAEREEME | BEy -
2 HRBEA LR EXBEL  EFTHMR TS -

BAE — R BT A H 20%e) HER 80% K o sEIF R AEI P KEL 0 BRB A
THMBATHRE - #A: AFRGHERKARLK - (12%)

HEFBERAREY HCPunp) . — 6B ERAERBHIE PIA) 5 — 4 R AH ABRBGE
HHI  PIB) » MARLLSTRILE RRERATHEL AT G ERL -
BEHEREEES  TEETHRMAE 100%  BAA —TERGBRIEETN > o Tk -
BH T PIA £ & ¥ Heh 34 %285 M B FR(MTBF) - (10%)

THEESK D R()=eH

H # B A W15 R

2010/12/5 P1A #

2011/6/4 P1B M

2011/12/5 P1A WA T Lk R F
2012/09/09 P1A R
2013/06/12 PIB M
2014/12/18 Pl1A I
2015/09/12 PIB H
2016/12/08 Pl1A #H

3R B (a) i B I B AY AR 2R RURME(BLEVE) ~ (b)Ae 3] 323 ~ ()44 3 #f % #% Pk (endurance limit)
(16%)

RIFRE " ERMRMREHESRERR . FRASNMLERR YR ZE RN AR
MR o (12%)

B TR ERAHARERAN L F 177 % BEHWEERTME HMRBZ AR - TH
PR SRR RSN T R WA C KR EE 0 B E Rl
JEEHE - (15%)

FRAN R BRI A LR T MM - BERRHE  ATIER R BT - #
%178 6327

=Trra



Btz B XA XETATARR - 85 %t BRERT > BREFHAR
7 = (20%)

HIE TR ERAAARENL | 2HRE RIS PIREERERIKE - HEETR
AE £ 0% 0 SRR 0 R H ARk RaE 7 (15%)
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% AT Bl B siAs I LML Ci= B R S F )
# FHR g 1 1033 #  # o mEss
A EFIR

1T EREFHEE2#8 , R TEFHESHT - BEARAE  RARLEREH
9o EEEAR TRGRRRERRIEWE AR -
-BABEA IR EZREMEL  BEYBLPHS

it

- ELY RREAUTEF L AL AMENETEEHERM®E -

1) BAEMILED ) (6%)

(2) F—HHREBR  (6%)
(3) A#HEEHE  (6%)

(4) BHEZREHEHRE S (6%)
(5) AMEAE - (6%)

 RABREHRTAFHAETRF AN AR A A E 5 R RALEEAG RS

by BE JL R 7] © (20%)

s EAEMBEESAERFERBER SEMRERE R(CH) IR EF S 100

ml/min » 34RE 2 65 #0433 0 3 mg  BFBIES 32°C » 756 mmHg AABE A R
WNTP 4T RREEAEZ D ppm? (25%)

- fTIEA AT %) RIRNAH WAL AN 0 I BHE—HEiE TR T HI(20%) -
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SRR ARE 14 S FEFELIRE AR HNEK

% B BFrfAALY (BIRE) w B BEELH4is
A FREE L2011 # O e
EEFEE

INTTHEACFHESIHE ) R TEFHEBES  ERARE  RARAEATH
2o EARAR TRGAAARAREME ) RAI D -
2 HREEA AR HEME  EHFERTFHS

. Solve the following differential equations
(x+siny)dy+(y+cosx)dx =0 (10%)

. Use Integrating Factor to solve the following differential equations
dydx +3xdy =0 (10%)

. This differential equation is Bernoulli’s equation. Solve the following differential
equation '

y+y=y" (15%)

. The tangent slope of a curve is 3%° +2X | and it passes through (2,14). Find the

equation of the curve. (15%)
. Solve the following second-order differential equations

y"'=3y+2y=0 (15%)
. Solve the following second-order linear nonhomogeneous differential equations
yn_6yr+9y___eSx (15%)

. Use second-order Euler-Cauchy equation to solve the following second-order
linear nonhomogeneous differential equations

x3ym_x2yrr+xy1=x—2 (X>0) (20%)
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SR RE 114 SEEBLHED A AR R

4o B BFrgiAaty (B KE) 4 3 BMEsEm ICK3ta

A#RAE 2012  # o ERmS
EEEE

INTTEREFHER2H8 , A TEFHESHESF - ERAAE - RABASRIM
o EHRAR TREHANRERATEME Ay -
2 BENAEEA I RAEZHEAMS  EF AR TH LS

S A P M ERS TG E DA LEB,C H I, TAEHERS LD, G EA,C,
B,F,H,T,° () & H b = LBH(5%) ~ (D) h K42 F 385t sE R(5%) -

BEIEERa b rc(@T) HEaERRbERiERgERFRMN cER - (@QHEH
C 45 [ PY . (5%) ~ (b)Y B — 18 ¢ £ X T 5 R B BEH(C%) -
inta[2)[3] = {{1, 2,3}, {4, 5, 61}

int b[3][2] = {{7, 81, {9, 10}, {11, 12}};

int c[2][2] = {0};

# x> +3x2+3x+1 =0 (@I EEGEMI (%) - (b)E A 414 Newton's method)

tHE x= 28 F —FEMEG%)

(a)sF i — @ H] (111101010.101)2 4 A EH(5%) ~ (b)Y + 7o 5] (1F3.A)e #48%
+ i H(5%) -

%ﬁﬁ%%ﬁ%ﬁ%&ﬁr@%ﬁn:i+%+m+ L (10%)

w(n+l) n+l

B 150 EMAL4A T - & 100 B4 50 A Acnt  HERmH At Ekads
PG —PIRAE o B P 80 ALK 2R - 60 A EMAG - 55 A ke ks
B 40 ABE R R ERMG - 45 ALRAT R ERE s 30 AEHE
W B AR A SR HHE (RS RI M AGY) ~ ()Xt E
MAAE AR S5t B AR EH I ABG%) -

#1H > &3t28




10.

BT 542 A o (a) AT B B (35 44T E)T(n)(5%) ~ (b) R il 8 R BAEE(%) -
for (inti=1;i<=n;i++)
for (intj =i+ 1;j <=n; j++)
for(intk=j+ 1; k <=n; k++)
result =result + (1 * j * k);
WARFE 3 tb#g RISC & CISC ? (10%)
Wbk 4638 52 A (Compiler) 2 & 3#42 & (Interpreter) &) 7R &) 7 (10%)

EEBB—EXE  FERABAFEEIH A A 12%, B: 21%, C: 7%, D: 24%, E: 10%, F:
26% - (a)3% & th Huffman #$(5%) ~ (b) & F & &1 28 BT (5%) «

#2R LR




Bl 3L i B A S 114 SEZAA IR A £ A

% 0 B FMIREABELN M B AHyMm
#8551 _2021 # #:_EHEH
EEFR

INTTRAEFHEBLHE ) R TETHEABHF  RARE  RARLSREH
0 A RAR TRSANREAREME | AR S o
2 WRNERELRE Z BEMES  EHHATEFH D -

(5%) Assuming the tree is fraversed using preorder traversal with the sequence ABCDEFGH,
and inorder traversal with the sequence CDBAFEHG, draw the binary tree,

2. (10%) Write out the inorder, preorder, postorder, and level-order traversals for the following

binary tree.
Level
() 1
(®) (&) 2
ONONOENONEE
OO :

(b) (5%)

(a) (5%)
3. (10%) Using the directed graph of the following Figure, explain why shortest path will not work
properly. What is the shortest path between vertices 0 and 6.

%18 &32R




4. (20%) Answer the following questions

(a) Obtain the early and late starting times for each activity. (5%)

(b) What is the earliest time the project can finish? (5%)

(c) Which activities are critical? (5%)

(d} Is there a single activity whose speed up would resuit in a reduction of the project length?
(5%}

5. (20%) Given the following keys: 45, 83, 7, 61, 12, 99, 44, 77, 14, 29. Answer the following
questions e
(a) build binary tree (10%)
(b) build heap tree (10%)

6. (20%) A hashing table has 26 buckets, each with 2 slots. The items {HD, E, K, H, J, B2, B1, B3,
B5, M} are in the hashing table. If the hashing function is defined as:

f(x) = Ord (First letter of X — Ord (“A”) + 1)
where "Ord" represents the ordinal value of a character, answer the following:
(a) What is the loading factor? (5%)
{b) How many collisions occur? How many overflows occur? (5%)
(c) If overflow uses linear probing, how does it handle the overflow? (5%)
(d) If overflow uses linked list method, how does it handle the overflow? (5%)

7. (15%) Please insert the following keys in sequence to construct the corresponding AVL tree:

Mar, May, Nov, Aug, Apr, Jan, Dec, July, Feb, June, Oct, seq. If inserting any key does not
maintain the AVL tree properties, please perform the necessary adjustments.

H2R » £32H
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Bl gt RS 14 SFEALRB A AR MK

Bl _ BRI B LA w A _Aaya

HFRAG 1 _2022 # # ELRs

EEFR
INTTHRAEFHES2HAE ) A TETHEERT - AL » KARD LR EMH
o BHARAR THGRAREREEIME ) ARl o

2+ %

NEREIREZHEEE  BHRMATH -

1. Youare given 5 processes with their arrival times and CPU burst lengths as shown in the
table. Assume a time quantum of 2 milliseconds. For each algorithm, find the average
waiting time and average turnaround time.

a.

b
c.
d

First-Come-First-Serve (FCFS) (6%)

. Non-preemptive Shortest-Job-First (SJF) (6%)

Round-Robin (RR) (6%)

. 'Which one(s) of the algorithms (FCFS, SIF, RR) may result in starvation? Please

explain. (7%)

Process Arrival Time CPU Burst
P1 0 8
P2 1 4
P3 2 2
P4 3 6
P5 5 3

2. Assume there are 5 processes, P1 to P5, and 3 source types, A, B, C. The total available
resources in the system are: Available = [2, 1, 2]. The Allocation and Maximum matrices
for each process are given in the following table. Using the Banker’s Algorithm, determine
if the system is currently in a safe state. If it is safe, identify the safe sequence. If it is

unsafe, explain why and discuss any potential request(s) that might cause the system to
remain in an unsafe state. (10%)

Process | Allocation (A, B, C) | Maximum (A, B, C)
P1 0,1,0) (2,3, 1)
P2 2,0, 1) 4,1,2)
P3 (1,0, 1) (2,2,2)
P4 ©, 1,1 (1,2,2)
P5 (1,1,0) (3,3, 1)

B1H > £32E




-]
You have 3 processes, P1 to P3, sharing 8 physical frames numbered from 0 to 7.
a. Construct an inverted page table from the following page table. (10%)

Process Virtual Page (VPN) Physical Frame (PFN)
P1 0,1,2 52,7

P2 0,1 , 0,3

P3 0,1 6, 1

b. Assume the page size is 4 KB (4096 bytes). If Process P2 wants to read from virtual
address 0x00001BCD (in hexadecimal), compute the physical address. (5%)

Assume demand paging with 3 frames, how many page fault would occur if the page
reference string is 1,2, 3,1,2,4,3,4,3, 2, 1, 4,0, 2, 1, using the following page
replacement algorithm?

a. Optimal (10%)

b. Second-chance (10%)

Assume that a RAID is composed of 10 hard drives, each with a capacity of 4TB. Without
considering other overheads, please answer the total capacity and the number of hard
drives that can fail while still allowing data recovery, in the following arrangements.

a. RAID 6 (10%)

b. RAID 1+0 (10%)

Explain the following terms.

a. Belady’s Anomaly (5%)
b. Critical-section problem (5%)

F2R - £3¥2R




Bt ARE 14 S EREATIRASH WA

# o3l AKERSFSAME LY 1N B NP o ¢
F#K4% 0 3011 # #: AL EHEN
EEEE

INTTRAEFHER2HE ) A TETHESES BERAAR ) RARAEAEH
32 EEEAR TSR RERREME | ATl H -

2 HNEELIREXHEESL  EHRMERTHS

3AEEABEFN  HE-FHER S MEF T

— BB 2 )

1. AMAERE ey W Ems » FoMrHEsg?

(A) B# &N RE-SFHADSKRESBADRHGIER 2Rk E oS —H%
— RS L

(B) B# & - RESE A KESBRASRHTRIE R — R —de #ok A %4
— B, T 6L 3

©) B#E—HRE-FHF A -G —RESBAER R R —do Bk E -4
— R LK

(D) B - R E-H A KB RARH 5K Wk — B — e Bk E — %47
— L L

2. A Ml A BRI » T IMT AR 7
(A) BRI ROBR S ~ AEREAKRSED
(B) &mieh & FRY - SR EFER
(C) &Bith O RIF &~ ABRe) O R EBRIE
(D) &BHEVLE fiE - SERIMB S B K

3 AR AL BRE AL R L2 ER BT
(A) BRIEEBRE
(B) BLEGEAREMN
C) REKA R
(D) & iy %
4. F MM SR A0 TR AR A > T AT E R 7
(A) PEEMEA SHERTHRA 100°Cey Bk M E
B) aH#EBEFRAMBERES 115-120°C
(C) # g whHEsR T %42 35-40°C
(D) EFEHEROKR  HHNEZE QR

%1H > 4387




5.4 M EBA Y e i prias Bl > T P47 E5R?
(A) PS-1 %%
(B) PET-3 %
(C)PVC-5 %
(D) PLA-7 3%

6. THAMMAEWEAEALRRREASHAW)  FTERE T
(A) EREEE
(B) @14
(C) # &
(D) B&&

7. B ELE 2006(W/W)HERES > Bl 10 A F 80808 Ehe % & B oK 7
(A) 20 2 F
(B) 40 2 F
(C) 60 - Fr
(D) 80 - Fr

8. A M4t d, (TetraPak) BB 4 & (Combibloc) #94ki + THMTH443% 7
O Mt BEL RFEAFTARES
@ MLLGaMBHAAAEHE  REALHERL2AAMEAE
@ BRAOHERNREIA
@ pioSHKsE
Aa) O3
(B) 0D
©) @@
®) @D

9. & BN & B A S (intermediate moisture food ; IMF)#h4kil » T 47 & 543% 7

(A) BETBERRABSGAKENMNARAREALBRRLLZME BRAKENEETH/RE &
BP AR REEALSBRRAR

(B) B#HERF EFERHAELTHREEANE 578 - FBRERRETEL B
At AL T ah Aw S — R A SR A ROEEZT » HERFRSZB
R Y FARERS

C) $ATARARLRE - LB - ARHNEHF

(D) FREALT UGl HER - RTRBERAEDE

10. 4 MB A T a4k » T HAMTH 43R 7
(A) %8B 7R E
(B) L8E K7 A&4BE
(C) B#giER Y4 A iE
(D) 8 3% 8 &4 8 4 B R AR 20%

#28 > 4%8R




11.

12.

13.

14.

15.

16.

17.

# M & F 8.4 £ 5% (high methoxyl pectin; HMP) & 1& F £, % £ B (low methoxyl pectin ; LMP)

B4t F I E AR 9

(A) LMP 525885 > I T & pH &4 » BE A Ca?" B Mgt % 2 =Rz 4B #-F

(BYHMP BH# 84441 RB  @HRERETHEpHME 2.8~3.5 BE A 60~65
7SV - F

(C)BMP EFE AL F 7% L~ FRIBES S5~T5% L

(D) LMP £ ¥ Riuf2 & B 50%6 LT

H MG R AodR sk o B 24 TOMTHEE T

(A) #2% 8 T % 4250 (amylopectin) 618~ F AX A 424 (amylose)
(B) kL XM S EFAMERZ XBRHNSE

(C) #a4bk 2 HF 3K Ry 6 RE v R 4644 2 A8 SN AU 49 RE 1L

(D) #FrmpE el g e

Bk B e ERA T TR RN R AAR?

(A) #%53K
(B) ALk

() #k

(D) ;¥ X

& B b B R E AL 2 4 » FATASR?
(A) MABMEBATHEEER R SEFRR

(B) 4% #8452 F AT M E b s P eh a B PR AT BL
(C) £bRMEHMASEN S CTEL B B BITRE
D) —H/EREOLRFERBRRMBETZEF

TFHERAB R HEAARAAGEEERBH?
(A) LDPE

(B) PVDC

(C) LLDPE

(D) EVA

BEANBERATIMEDESHEERW?
(A) Mk a

B) BRrEa

(C) WaEkEkda

(D) Bisk%ka

kst TiBig F o S s EE B 4B 47
(A) B hissy iR
(B) #mbdlsvare &
(C) A& fs T 69k kA%
(D) &2V i BE P 3% G &K WA H
¥38 > &38R




18.

19.

20.

21,

22.

23.

24,

A Say s Besiill > FTHRTHERT

(A) THP B 8 4% 5k B ok

(B) HAljEs B ARt L » B EEB

(C) Frra-th B afi B AREE T 7T LASe I F 89 — AR B & & T A 22 74 AR
(D) —#EFEALT > wABEHEHBRBTIPHAFRALR

WA THMFEHBHRT

(A) /BB TR A B

(B) # Tk & HAE AN ey A MH

(C) 5 Ay o B B R 8 7 3R ot i By Bk 2 A 48
(D) TAMACBEA T 2 & MOy T IBA o K Z 4B

BAHESHRO S ALBE LS RREEABE KX EHRRAAM?
(A) FREAERE&KETWHER

(B) Fidh/mbi R BT FHHER

C) #Erd AL

(D) SRR BRERERAERELFEL

BEERBRLRAY  RARRRHEWAESEIRAL  CEBEAELRZBHERA
&R ?

(A) Enterococcus faecalis

(B) Streptococcus thermophilus

(C) Lactobacilius bulgaricus

(D) Bifidobacterium bifidum

THTHEEERBNEGRE?
(A HEREHF

(B) i HRAEF

C) BBEBAMATRESFE

(D) X405 %

T 51 B A S 5 e A% & (citrinin) 2 4L AT B4R R
(A) BH—@RHEY

(B) AF #Hi

(C) B AHEHEBN

D) sF#E  cHARBHBERLE

FTHHEMAESTFREERRDTHF 7B RAE b ERRME S HEAISE » c A B
kmFd £FELHEHRE
(A) abd
{B)ad
(C) acd
(D) abed
$48 0 8K




25 B e B 5 > F AT H BIET
(A) E &M% % monacolin K
(B) HALZ s A 4 T 8 B 4 Statin 4838
(C) T# % HMG-CoA reductase 7F
(D) T £ B 8%

26 BB RBE DT AAFHEARN  LAERERIES T
(A) prebiotic
(B) probiotic
(C) synbiotic
(D) postbiotic

27. R P EFH TR —EBIRAEERES ?
NESIAEESEE AL S
B) BARARDT &
C) WAEREAAHTH
D) aERBARETH

28. FHI ¥ FF X » MARERGHEERFIRIRT?
(A) REEHBE
(B) F LB A
(C) El B stk
D) KzE&

29. sk it REERBHRMTHFHR?
(A) Staphylococcus aureus
(B) Salmonella Typhi
(C) Escherichia coli O157:H7

(D) Bacillus cereus

30, & MV PR B @A B ik B4k 0 T R E RN Y
(A) A—#HAREFERR
(B) X #% %318 K X5 (Ames test)
C) R HEs R H%k
(D) B4k R BAT M IR R 32

3. R SBEE > TIMTH e B RBERR Y
(A) 2eFERNHKEY '
B) XEHH 0157 1 H7
(C) A#HH
(D) W PKE
%57 * &#8R




2. BREREZMERELBERE OB ED BT
(A) PPRHE
(B) WAERE
(C) BHAMREE
D) &FEHHHKA

B.EMTHMASEHEEZAKENE Aw REMRE > FHMERS?
(A) BEMta
(B) ABRE
(C) BRIEBEE

(D) FHE
34, FTHA—HALBRARLA L EN?
A) B
(B) T34 B
(C) =4uB

D) MEER

35. H Z 82 B R fs(Mannitol Salt Agar) T L F A BB T thta FE 7
(A) WFIRB
(B) WAERH
(C) B RAAEA
D) &% &#H ﬁ‘ﬁi%

36. F %47 # £ & pentose phosphate pathway &4 4 32 B &4?
(A) A ATP
(B) £ ARAmHE-5-BEL
(C) % % NADPH
(D) 4 A & HE-4-HiEk

37. THERRLIR T EE 6 £ LT AET
(A) BELHE
(B) HHH RXRE
(C) 4 HpE Ey
(D) A&k otk A B

38. TR HHEEELAAREA?
(A) ZEKEa
(B) otz kB
C) BEXHE
D) EEFE
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39.

40.

41.

42,

43.

44,

45.

FR1E B B R 3 R & & K &) post-translational modification?
(A) fusp gt

(B) 4afots

(C) AR

(D) MK

VEREBEZBETRPEEAFGASG > RAMER > KBEL?
(A) HiE

(B) ®#%

OR: 3=k}

(D) Bsyrik

i Pirs s £ Bl ¢ RETIMERERTOER?
INE E XT3

(B) AEAREE 5 AR B

(C) LBt BB

(D) *EAE - £884E 632

F 54 E AL A A4 mRNA ¥ R ey 4ri2 54 1E A7
(A) 5' Capping

(B) 3' Capping

(C) 3' Polyadenylation

(D) Splicing

A A &4 DNA AL BE A dMEa ARG EREN T AR ARS
o FHRERE R R

(A) DNA /KAEES ~ PR\ AL BR P 17 B8

(B) DNA -k #%85 ~ DNA #5488

(C) FRHI B M 4785 ~ DNA #4855

(D) RNA K5k ~ R4 %8 4788

WEBRY > THNLAFETRRFHTLMEHAERN?
(A) BN EZA

(B) f5¢

(C) 854t

(D) BT 4t

EafARaEy  THRESHREAERHMEE?
(A) AREERE-R 3B 40 AR gk

(B) # 4% E BZER-IRNA

(C) MEfE-tRNA £ EAZBEH A

(D) %BEREAS 1

%TH » 4¥H8HE




46. F 714 B FLEL & 885 F) 2 B &5 AT A 48 3R7
A) YA BESR
(B) BB EILBR TR
(C) BEHH L4 E
(D) a8 45 b R

47. T HMTE TR EATEE & RAE A Y
(A) FHigk
(B) BHELALAT 42 4 ABG
(C) ZHhBLALAT#E 5 g
(D) 5 BALAT ME R B AL BG

48. T 5145 B & & ¥ 586 (glucokinase) 8 44 ¥ 47 & 42 327
(A) A C.88 4B 4 ] 7 B8
(C) A% & &ix-6-Bmkdnd
(D) ## H#E4 KM 4 b & 58 584

49. TR AR EFHBERBAELSRT ¥ A HB?
A) $FERYH®
(B) #igg A
©) #-#%ka
D) tmfp e, Tty E

50, AEARE R B AERE AT EEAN AR ®ERY
(A) B8 A505
(B) # A BkAkEg
(C) o-BAEE+ H5648 5672
(D) R A& ARk fLaE

%8R ' 48R




B3t RE 14 SEER IR AL AW ABEK

RO Bl _@st A ALY @ B Aym
FEEIR

INTTEREFHER2HE ) R TEFHESEF - AR ) RAKRDERE M
®o EHRAR THRFRARRERREMNE ) AP

2 HRNEEA LR BHME  GEBMT T -

3 AEFRHABAREPEMEFLL

— AhMEm D BaEA 0 £8 M B3 S £ 24 5
lLESHMEALZIRE SR bEARNEKES > ERATTERIASA "R E, AMITE
ZAMEENBM G R AR
(A)E & SRS SR E 6/ 847 AALE RGEL B RASIL > BETEA IAS4]
TEY 24AHEECHRE
B)hEWERBNAENALEHTE  LAREIREARBEE P RREL  FHNREL
CESHMER  HERKBERFRUAE > S TURAIASA TRE 24 HRE
(OF A%H i kS GABETREBS > RBHE > HFMAASH TLE ) FITEZA
mEE
D)E A &AL B RS HIRG M EE » B D BIFET YIS RSB KATS » Bt
TR IASAl TE ¥ 24 HRE |
2ELLESHARAEHLRELE LEN G RN > ERATTARAIASA "E% ) AT
ZAMEENEHEHREI ARE?
AG TR ELERBATAEAZE  BARERBERABLEY S Mg EMFLERKE
KAERAS RATHURBIASA TEE AuTEz44hEAE
BT BAHaX¥LANBMBENEHRAE
CQEERLZENGE ABREL ATFRELEABEHTERAGHE > BXTUE
RIASAl TR ¥ FurRzAHhEE
DYARTH > BARMEREAH LK ETRELEEY
3.5 5 5] LB AES68 SEACNK A 5 AR B 20,000 A A BB A MG OB BEAAREAEE
(FVOCD JZ Bt 24 % @ s HABEHOFREAS20 TS @A R BB ARAE
HEzEEHRE 8BS (A)S$1,357,280 (B)$1,358,640 (C)$1,360,000
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Henri Fayol, a French businessman, first proposed in the early part of the twentieth century that all
managers perform five functions: planning, organizing, commanding, coordinating, and controlling.
Today, these functions have been condensed to four: planning, organizing, leading, and controlling.
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Management information systems (MIS) is a discipline that sits at the intersection of the business
and computing disciplines. MIS is an increasingly important discipline as it supports organizations
as they move from paper-based systems to computerized systems. The digital transformation of
business data and processes requires employees with knowledge that spans across business domains,
such as accounting, finance, and marketing; and across computing and information technology

domains, such as software development, data science, and networking.
(Source : https://www.mtu.edu/business/what-is-mis/)
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