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Management can occur at various levels within an organization, including top-level (strategic
management), middle-level (tactical or operational management), and first-line (supervisory or team
management). Managers at different levels focus on different aspects of the organization's

functioning.
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Even in the context of industry 4.0, conventional warehouse management continues to encounter
challenges. Amidst these obstacles, innovative solutions are imperative. Order picking, a critical
process with significant implications for customer service, remains labor-intensive within
warehousing operations. Current manual methods result in prolonged inventory cycles and inherent
accuracy complexities. To address these issues, we have used the Design Science Research (DSR)
method for developing a device calfed the Smart Scale, which helps to optimize the management of
warehouse inventories. This device, which is tailored specifically for lightweight items such as
chewing gum, screws, and fasteners, uses weight sensors to dynamically calculate real-time
quantities. By reducing human error and enhancing item supervision, the Smart Scale improves
inventory precision and time and cost efficiencies.
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4, Ak 1-1 B2 5% KX 8% 3 B (1-1 shell-and-tube heat exchanger) i 47 2 b $14-8p 7K
MiB s R HGHIARTIRBEBES 120°C FEAE S 540kgh » Ak Y &
ik A 360kg/h ~ ABEMHATIHRBESRES IS 20°C £ 60°C - Sio#h ik E 4483
4% 1% $ (overall heat transfer coefficient, U)& 200 W/m? K » #hsd 4 bb 3k % 2450 J/kg'K -
Sk & et 2 4180 T/kg K o (4277 : In(1.05) = 0.0488; In(1.1) = 0.0953; In(1.15) = 0.1398;
In(1.2)=0.1823 = )

(2) 3R #h i o 3% 848 E(°C) 7 (5%)
(b) BT EAE AR EHHBE T m? ? (10%)

5. AR RBE% 0 A REA L 6 TI8 1 RS A & A (laminar flow - Rew <5x10%) > AIF
14 Sherwood number [ &g A T F R & 7T *

Sh, = 0.664Re}” Sc®

i ¥ 842 & » methyl ethyl ketone MEK)4% A BB E M A TR L2 B4 R¥ReW
% MEK & ###% # Dap % 6x10° cm®/s » MEK #3 8y £ 55 % & 6.0x10° em®s » MEK &4 %
B2 0.80 g/em® « 3 MEK 32 10 cn/s 4938 ERE KA S 100cm ~ 28 F RE4WEM ey 1
IR 0 BAESHILIR T 2 T30 H G4k 3k, A3 F cm/sec - (20%) -

6. F —&k B S0PCHF 3 F 1000 kg 8944 8 S 4 (NaHCO) AR IER » 8K A iR T &
5 b 25 kg #) NaHCO; » 53 il ik b JRA R B35 F°C 7 3 44 F A 2ot ik onIs i B M
B2 FALRATER - (15%)

25(0) B
(g NaHCO3/100 g H20)
50 14.4
40 12.7
30 11.1
20 9.6
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 Ehe R T#RME A+B — C+D 4 AH=-275KJ/g-mole A » B Cea=25 T/ g-mole- °C » Cpp
=35J/g-mole.C ~ Cpc=407T/g-mole-C ~ Crp=607J/g-mole. ‘CH iR EE - 24 5
gmol A # 2 g-mol B # TR HARIE » FHERELBEHK L% PC 220 4)

CRABRE AB 2 CHD 6P E A K B4 20C# K=2» 30°CH K=1 -

(DR S RSB 7 HRAFM R » (10 5°)
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1. %/ H—(CH)i2—H & IUPAC 4% & T #4747
(A) pentane ; (B) heptane ; (C) decane ; (D) dodecane
2. ¥ I F61404 BAG A4 80 5 % S (branches) B 5 7
(A) butane ; (B) isobutane ; (C) isopentane ; (D) neopentane

3. P Pl FERLER & B R &7

CHj
HaC, HaC, CHa D
~CH—CH,—CH,—CHj “CH—CH( HyC=§—CH—CHs
(A) HsC ' ; (B) HsC CHj - (C) CH3
o
G55~ ¢H
(Dy HHHH

4 ML MSmBa LB TG G
(A) cis-1,2-dimethylcyclopentane ; (B) frans-1,2-dimethyleyclopentane ; (C) cyclopentane ; (D)

A%
H .
I heat or light

S. #x H-GH + C=Cl — gmmy  LEFLTiEH?
H
H PR ¢
H-C—Cl H-G~-C-C-H Cl—c~Cl
(A) H B HHH (O Gl ; (D) H-CI

6. ABANREERT » FHHAMTEER? - _
(A)3°>2°>1°>F 45 (B)F £>3°>2°>1°; (O)F £>1°>2°>3°5 (D) 1°>2°>3°>F &

21H - 4H3H
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(A) A HRBEH  (B) EAEER; (C) UEEEL (D) MEEIE

" 8. ¥ M T {74 % Newman projection #) &4k & 7 %7

H
. : H
COOH H _H H. H
HO+H H H L ANeH
(A) CHs ;® H ;@) H ; (D) MLk ’
9. 3 % Wb o4 B o F ST 48 541 b=C

(A) Alkyl halide ; (B) Vinyl halide ; (C) Aryl halide ; (D) Allyl halide HI
10. 3T P78 F A KR F 69 F4% M (nucleophilicity) & #7?

(A) F7 5 (B)Cl™; (C)Br™ ; (D)I”
11. 3F M T S48 F A2 BB 2 & % & F $k(rearrangement)?

(A) Snl RJE ; (BYEl RJE 5 (C) A E%2Z (D) RLEEIE
12~15. #40F 5UR B S ER T » MV /A6 RAL

@ ©/CHZCH3 I @CHzCHg
il @COzH v HOsS \C[CQZH

—— — - .
Br '

Br

2. FHEFRR] FAER 4R R ?

(A) SO3, H>804 5 (BY CHyCH2Cl, HzSO4 ; (C) CH3CH;Cl, AIC: 5 (D) CH3CHCl, KMnOs

3. SR HERIL 7 Ar 4k A 40 B B 42
(A) B, FeBr; ; (B) Bra, AICI3 ; (C) CH3CH:Cl, A1C13 (D) HBr, KMnO4

4. FRAFERIIL F pr{E A 69 3B B 4T?
(A) HBr, KMnOq ; (B) KMnOs, Hz0 ; (C) CH;CH:Cl, AICLs 5 (D)H, Pt

5. R FERIV T ATE R e R A 7
(A) KMnO4, H20 ; (B) CuSOs, HzO ; (C) CuSOs, CeHsOs 5 (D) SO, H2S04
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Br
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CH C.
Q/ “CH; _KOH ©/ CH;

(A) Snl; (B)Sn2: (C)EL ; (D) E2

' CHaBr.
17. M F SR TR 69 A4 2y 7 CHCHOHaNHy =252

(A) CH3;CH,CHBNH; ; (B) CH;CHBrCHoNH; ; (C) CH;BrCH:CH>NH>
CH:CHBrCH;NHCH3

18. “F #4736 Ik - F £ R A% (m-methylaniline)$ 1mole Bry R JE %4 & £ & & 447

Br

A) » (B) & A (®) Br

IT%r

HaC'}C‘COOH
19. #HW A/ ST BANMTHERMme? H

(A) R&fE 5 (B)S @ik : (C)(2R3R) ; (D) (25,35)

20. TRt Ik 1-R-1-F AR T 88 F # KOH R 8 = 8 & #?
Cl

Sae L Nea
A) ; (B) ; (C)
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AFAL 458 #1004 -
Given: R = 0.083145 L, bar mol™! K!

1. Calculate the change in the molar entropy (in JK 'mol™) of isoamyl alcohol when it is
vaporized at its boiling point. Iscamyl alcohol boils at 404.4 K at 1.01325 bar, and the molar
enthalpy of vaporization is 42822Jmol™ at this temperature. If isoamyl alcohol is vaporized
into the saturated vapor at this temperature, the process is reversible. Please round numbers in
the answer to 2 decimals places. (15 points)

2. Work done on the system is considered to the positive. C, 1is the heat capacity at constant
pressure. C, is the heat capacity at constant volume. U is internal energy. Proof that

C,-C,=| P+ [i[—j-) (G_VJ for a closed system and reversible process. (20 points)
ov ). \oT /.

3. K, is the equilibrium constant written in terms of pressures. X, is the equilibrium constant in
terms of concentrations. Calculate the value of the equilibrium constant X, for the dissociation

of gas D info gas F, D(g) &= 2F(g) at 600 K. The value of K, at600Kis 1.022x107".

(15 points)

4 BEEE)IRE L0V FS 50 #509)
) mBABYTFEE > () AFABPFRLBNRELHE > bLBALLE TR
(Boltzmann constant) * T % R @HBE » 8
A) m{v2)y=k,T B) 2m(v:)=lkyT ©) m{v2)=3k,T

(D) 4m{v!)=k,T
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[1], =0 [P],=0 - al[1] &2

k hat kgt k - —kyt
® gL @ e

© p{ct-cta], @ (et et A],

G) FARTLEARBEY AR —BRME » BHRBEY B &L —REE
A“;.LA_—>B
kp

Ed R RESEE RN, Fok, o R[A] ZFHE Afr=00miK

B Efikeb#ad o >00% [BlEAFWE B eBE - A4t - =0 4

A SBY A #de 0 B [A],#0 0 [B], =0 - >0 [a] =[A]+[B] - mi[A] ¥
b kg ) ] k. +k.o Fatka)
® A\ gms | @ BT

] ~(kathp)t |
© [l {2 ©) [Al,

k,+kg

ky ko atn) }

@) dyARBESTHERE  PARBEN L ARER % % (Boltzmann constant) * T %
AMHBEBE > Ald, 7
P4 P3 P2 P

(B) ?T.g—. ©) T D) T |

(5) Joule-Thomson A% B K % /8 #>
(A) ERREF (B) B 425 ©C) BB D) 4 B A
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(6) N, isAvogadro constant. R isthe gas constant. Q is the number of equally probable

microscopic arrangements for the system. S is entropy. S is equal to

@ W)(e)  ® (@-(N,)  © [(R)-(nQ)]=(V,)

@) (InQ)+[(R)-(¥,)]

(7) The maximum partial pressure of water vapor in air at equilibrium at a given temperature is
the vapor pressure of water at that temperature. The actual partial pressure of water vapor
in air is a percentage of the maximum, and the percentage is called the relative humidity.
Suppose the relative humidity of airis 40% at a temperature of 25°C. The vapor
pressure of water at 25°C is 3186 Pa . Assume that the gas mixture behaves as an ideal
gas. If the atmospheric pressure is 1.2 bar , what is the mole fraction of water in the air?

(A) 0.01062 (B) 0.01593 (C) 0.0229 (D) 0.0345
(8) T represents temperature. g represents heat. S represents entropy. %ﬁd—;r- >0 occurs in
(A) an impossible process (B) a reversible process (C) an irreversible process

(9) Work done on the system is considered to the positive. S represents entropy. U represents
internal energy. ¥ represents volume. P represents pressure. T represents temperature.

(%] equals
T
(A) %{P—(Z_ﬂr} (B) —T{P+(ggj ] ©) 1{P+[2§J ]

(D) T{P—[g—gll

(10) Work done on the system is considered to the positive. S represents entropy. H represents
enthalpy. V represents volume. P represents pressure. 7' represents temperature.

[g%} equals
) _[V.,.[ZI;J ] ®) —T{[%‘EL—V} © ——[ +[?§J ]

(D) T[[gflf ] V}
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(@) unit cell (2 %)
(b) composites (2 %)
(c) hardness (2 %-)
(d) fracture (2 %)
(e) solid-solution strengthening (2 4-)

. #hAE % B(graphite) ~ 4% .5 (diamond) 2 & & 4h(graphene)#h T # » = & F 7| KA.
(@) E= A MBER? HRAX - (10 5)
(b) E=FAMAER? FRAZ - (104)

. A48 % po T (cold work)#k » i@ %€ FHaE SR K (annealing) R 3B o st AT Ao 0 3R
(a) BT REHM? (10 2)
(b) AR XAEYBE T FELTELRIAME ESE? (10 2)

. 42 700°C & 900°C F:B 48 & A £/8 T #4342 (diffusion coefficient)4-%] & 1x1014
m2fs $2 5x1012 m?/s - 3 § 4 4 18 F S8 3A AL 900°C T 47 # & # (heat treatment) -
B EES AN A 700°0C TAE 1 (24 )2 B 5B ehdE &R (10 57)

L HEBAESTRTEBHBEBOEEMTHEENHEIL ) AR TEAT - HE:
(@) VA A —EeMH (748 ~ ML - Bé4 ~ #4407 (10 %)
(b) #AGHT 40 > BH R AT EH EHRAHEML? (10 5)

A

Resistivity (p)

.

Temperature T(K)}—»

1R 6328




6. # 48 % 3 % 8 (semiconductors)f it #L 7t 44 4438 4e - HE AT 5 FA
(@) #%E B EHRA—E P-N 3 &m(P-N junction) &y § i#i- 5 B 454 B (current-voltage
characteristic diagram) - (10 4+)
(b) #8246 A # P-N 8 &4 & 2 (rectifying) 895557 (10 &)

[BEs g UATFEE]
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2 BB ER LA BEANS  EFYHMA TS -

Given: R=8.314 J/K mol= 0.08206 L atm/K. mol
In(2)= 0.6931, In(3)=1.0986, In(5)=1.6094, In(7)=1.9459, In(10)=2.3026 -

1. HWBATe#NELE PHE (please translate the following terms into English)
(a) ¥ (3%) '
(b) FREHE 3%)
() 4 (3%
(d) B#dE 3%
(e) HRlEHE (3%)
2. Please describe the meaning of the following terms.
- (a) Activity coefficient (5%)
(b) Hess’s law (5%)
(¢} The Gibbs phase rule (5%)
(d) Third law of thermodynamics (5%)
(e) Reversible process (5%)
3. The heat capacity of water is given as follows.
C, = 75.3 (J/mol - K)
If the water is heated from 280K to 330K,
(a) please calculate the enthalpy change of the water ? (5%)
(b) please calculate the entropy change of the water ? (5%)
4. A1 mol of hydrogen gas is heated at constant pressure from 300K to 420K. Please calculate
(a) the energy transferred the gas by heat. (5%)
{(b) the increase in its internal energy. (5%)
. (c) the work done on the gas. (5%)
5. 0.3 moles of gold (Au) and 0.7 moles of silver (Ag) are mixed to form a single-phase ideal
solid solution. Please answer the following questions.

1R > &#2R




6.

(a) What is the molar enthalpy change of mixing ? (5%)

(b) What is the molar entropy change of mixing ? (5%)

(¢) What is the change in Gibbs free energy during the mixing at 400K ? (5%)
Calculate the number of degrees of freedom at the triple point of water. (10%)

7. At the normal melting temperature of lead (Pb),-the molar volumes of solid and liquid lead (Pb)

are 18.92 cm?*mol and 19.47 cm3/mol, respectively. How much does the additional pressure
need to be applied to increase the melting temperature of lead (Pb) by 20°C ? (10%)

B2R - 432K




Bl RE 113 2EEALIE 4 ER AR

20 B rEr et aatin ;| B NP o
A FHRA 1 _202] N
P s 7

1 FRTEAEFHEE2HE > ARG FAEXBEAARHES 2598
AP e

2 -HNEREZEREZREEL  BEPERTHS -

3 AL AEEH A BRI D BRI G REES > AR T -

4> PR SR EABAE  IRIEMIRAE - FH LA HIBUAT R 2B WREA -

5 HRABIESEL

ARBEBET AR 2ELH HBh_(A)__RE - AREH FEELHEA
_(B)_HRERE BHUMENHEEARE - BXAVINRLENRERL=PHE I ®E)>
AN B_(C)__ - (—# 5% % 15%)

B B RBNGEARREAEGREBRNG Z T o T ERE R ERR R -
EARHBBRINEGHHER 04> 0.5 A 0.7 3% RA — AR RINE] > TR 5] sk
FHMEL 02 XBHABKBRINE » ABRB 2 FEOREL 0.6 2= AZWEIRD
b F— REAE  FHEFERRB 8 E A4 ? (15%)

MEREEEGBEERE TR HEALEH 1000 TR K - BEHAGMEF
TRE - BHHAREE—FHREZ OB FRERE (L& 2000 7)o B4AH AN
B BEAEATR K PHSH CH3G RN EERSSEYaMT R
AR 0 MARFARLILIES - BHRARGSEEL  SHPELS) . L2450 F
EAT2HFIBEX > BRAE S - (15%)

LB BRERE T RS THRHBEIRERAET SEEE > L3524 128 144 5
130 » 144 » 136 B R -F343 & O5%EG1E & - (10%)
—ETREEGMEEMPEE X BREN(Q, 02) = N, 40%) - RERMEIRT 9 EHA -

A RAFABAP R E FIBX =780  4a = 0.05 3F PR 5T AR A b T Bk 4948
FRAFIRE S 800 - H Al Ho kA Hi (5%) » B EHRE (15%) -

%17 432K




6. XRAY RREBEREMEY  FARREXZRBAS () =3x"Rf() = Syt &

0<x<1>BO0<y<1eoKEX) : EY) > EXY)-> (—# 5% # 15%)

7. HERT 2@8AAMERHEAT R S0 ok UAR 80 S4nd o (—H8 5% #

10%)

59, 61, 42, 36, 43, 64, 55, 50, 25, 24, 54, 39

BIHER  RAGTREZETOER

20.8133 = 089 20.8264 - 0.94‘ ZO.I = 1.282 20‘025 = 1.96 Zo_05 = 1.64‘5
20_01 = 2.326 t4‘0_025 = 2.776 t4,‘0_05 = 2132 tf-l-,O.‘l = 1.533 t4'0'01 = 374‘7
t5,0.025 - 2.571 ts’o‘os = 2015 tS,O.l = 1.4‘76 t5'0‘01 = 3365
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Bl e AR S 113 SEEB PB4 #H HMAK

20 R _TEITREALIEAELE i N | N N ok -

FFRAE 2022 F o A xS

EEEE

ISR TEREFHESZIHE  GAREY  FEXAEAAEHES > 208
P P

2BHEERX IR ZHEAEL  REUHELTH S -

—~REBMASH 255 EMEAS o FNERE L REAR)
1. BAR JIT & fT R & Bk ?

(MAHE » HFaZ F

QwEHE R E

GCVAHRBHE - HALEARS

DT BAE DIRGFRHAKE - FRTHRRE

2. B EATAEH—RESE A EABRZAAL 60,000 40 BA BN EEL
5070 R MM B RAL 2 o L REEAEA 120000 4 BIEAEEH S DA
EY ek 7
(1) 2,400 A
(2) 4,800 B
(3) 7,200 B
(4) 8,400 A

3. THHMGREBAMGUITHEAAL?
(1) FREAWRZEAY > BEEF RARLS
Q) ¥\R 2 IIT RAKRIMGBRSRERBETR  RRRASUETAA
Q) T HALEFRETETRERERNEL  URABBRHBEERA
(4) EBLIEAR L35 - MBERELORE A BB > SRS T RS BEAR A » BB E
R -

4. TR BE w6 K RE R FARNME - T B 58 ¢ T 34 @ #H8 £ (mean absolute difference, MAD)
£ ¥ 7 % % (mean square error, MSE)s] & iE 4% ?

LR Ko TR A

] 117 115
2 113 116
3 116 115
4 110 114

(1) MAD % 1

(2) MAD % 2

(3) MSE % 3.3

(4)MSE % 10

F1R 4328




5. REARYHMBEEEAS00AATE > BAEB20 L THAARSE 200 HAERAHE
AR 25% 0 TR A 10 X FRTAMMERE?

(1) &% 37 E EOQ=200(k)

(2) BiTaEEs ROP=16(R)

(3) THEAM B 146(R/K)

(4) THER#H 2.5(R/5F)

3 EmEA4E (5

l EHERERRERE  BEEBRHEMNALS AGHEH - WERESBYREH ST
Ak e ATFTHFRISHE TLyBHas FEIOHSt- EF =1 HEET A 3 AtHEH
AL 095 - FHERAABZ D 7(15 %)

2. BREERE AR AREFELE SRl Wb RBEFFTREH 5200048 - THEE A
2,60018  AWEHMAERYBEES 10048 > ATEFMA—EH > Rt ¥
(1) B4aiTshki 6 9)
(2) mFBAE (745)
(3) e2RAEE (Tm)

3. A THER > 2 SIOME £ ey P RARM LA AR ITEREAIA - (154)

3
G

3T 9ol 5 B 32 B e 2¥ B R Bt £ 8
A 20 30 2
B 11 18 5
C 10 6 2
D 16 23 4

4, PATERHGER  BRBEHREMAES0R  UBEAMEHEZIEREEARTHGBER - ¥
H-EFES 0 AMER R 258 BB RERE -

1%

5 % 5 B (%)

KATE R

45

11

9

50

26

il

12

10

—|— || Qim0 W

F,GH

~|@QOO|m|T| W

9

10

HFE() AH ALK TR FREIFTABATERIAS Q) EEARAFRH (A0 D)
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B A2 1B EEERATHE AR AR

om0 _BEARMMEE T LB @ 3 _Fa
K% 12031 £ #: BT
EEFH

L #RTEACTHABIAE > o RRE > FERERABRHRE - L4
AP -

2 -HFREEE IR EENE > EXYBE T -

fit

EFA
K EHEABAEACKEHAF B %4538 (Carlson Trophic State. Index, CTSI) » #4574 &
AE o THATHIEFRAERARAZIED (A B)RE CO)F%Ea DENAE
(4%)
RERFTHEak  KERZERA HARYE 49K O 20 HRERY &
HEHLEYRARRAATARERARAFZERE () NEEAATIEE?(AEE S B)F§
¥ (C)B &R D)L EAEK - (4%)
RIEART R RAABZ EERMN AT AT ITHE 2 (ABBT  BFERC) &
¥TEA (D) AETHRAFEIRES - (4%)
REERNZARETEL ERNLAFED HENTATFLELY SEHGHETAN
FRRAMBEVTARRRAATRE2YE A PLEROATHA—ED ?2(A=f1
B (B)— Adbs s (O F & 5 (D)— AALH ° (4%)
REERFTEBHES O+ mEE R AN T ERARBL SR ER b2 #8E &
BHEEZREFRERS LR REHRAETATRHEHAHR%R R - (A 14£;B)3
5 (C)5 %5 (D) 10 % » (4%)

v R TEBEKRET RGN —RAE (MBRAR) —RATR ZHEE 54
BéHHE@—BEE %) 0)—BREE (% ELBEYE —HAR EB25 - (P8 k
I EWRARE)

 RBRREEERZEKES 200 CMDn/day) » Bk EWIFIREER BOD s 2%
MR R K2 BOD & 150 mg Oo/L ¢ 4275 M55 Rk R IE/H4 2 BOD %3 B4R/ 5 15
mgOyL » HMFEREDERBS VP EF (e A A4 i R Lk o353 BAZ o (10%)

© - BEERE A 2atm R 927 T A AR (NO) 248 % 200 ppm
FX mgm® AREMERFT-RCLZRE - 10%)

B1R - 4327




AR

HAPRB TR ENZHE AR BEEAT I REAALRBEUETHRENE L ERHE
BAFEIE? (18%)

BEBBRTTH T ZRS M ERAFBMEMRS 7 (12%)

I RE PFAS (2 #/ % R B E 4644 © Per- and polyfluoroalkyl substances ) 75 %4
GHBEAE > TR AL RN R H 2 BT - (10%)

HRAE BRI TRRBALE - (10%)

¥ 28 428




R HEFZRE N3 LEBE 44 £ RAK

o B BYas itk AME LN N Y |

# #4475 _2032 2 #: TR

EREE

ISR THAEFHER2HE > ARBER  FERFEHAAHTES i us
FFits o

2N EER AR REEL > EFTME T -

1. 3RIRBATF 70 HE e 458 & ]
(a) & R B R HE(6%)
(b e e A% g AR 7 LR B (6%)
(C)Hr FE SR ¥ (6%)

2. ETMRHEABRSYESH F R(toluene) B # B 4-tb 0.7 % ~ F it (methane) B4 B 5 tb 2 % ~
ZHi(ethylene) B #5E 5tk 0.5% » b2 4, » ML E
(a)uhb & 28 &9 MR T FR(6%)
(b) st FLAY 69 MR IR L TR(6%)
(CYFI BT sb R X F A AR IR(6%) -
SAETH FEZIME TRABETNL 14% BB T RABEET L 6.7%  F 2%
BRTRAHBBRESLLSI %~ BB ERBBHB L 15% ) CHZMETRARMED 21k
3.1 %~ M LIRA MM E o th 32% o

3. MRAMES G R AATRANFTRERE(TR)BRE F 2 EET%) -

4, AMAEGHERTRS BECLA  THRENTE IS RERBREBET  AKE
B4 %GB N e B SR
p =

T2=T:(?2)’

1

e

N, D, PP M B RENTELAGBE B -
Cph HBEBRTHHEE  CAHEETWHHEE -
200C ey S A dh 1 atm R4EE 150 atm 8% » BEB LD 7 (25%)

For L (DNEBEHEE > ABTHRELEBAE QARLHERTFS T -
$1RB 4328




5. AT TS (HAZOP)S S BB F R A G R RATE Tk ATHRENELYE
o0 TTRAEMLE | MAHPRE o BEETERA? (25%)

2R &¥2E




B SRS 113 24 BMEEEAe£R RAK

2 FF OB BigAagsmiIRAE LI | B _ A8
A RS 2033 & BRI
EEFR
1~ ¥R THEREFHEZS2HE  SANRERYE  FAELHEERAHHTES > L34
¥ ey
2 R ERA IR L HBEANL  EFFZRA T -

1. HBETHLH
WBGT (5 %)
IDLH (5 %)
Chemical Asphyxiant (5 %)

2. XL ERAEER(STFR CHu) £30CA 740 mm-Hg BATF » RFAREHESR
3545 B(25°C & 760 mm-Hg #%4#F » # §=100 mL/min)#: &2 7% M55 %% K % (100 mg/50 mg)
BATERIFARCE LR AM 2 E 100%) » FRAEFH 3 8% B5HHF R EATERER
1.22mg E T &R EE 0.06 mg ETK > RIFE AR AR 0.02mg 4% 0.0l mg
(1) REABAT ez 04 F kB 7 (5%)

Q) #"MBEEGFAERPZIECHREERS % b ppm ? (10%)

3. FEAFESFA PR AAKRED  RRALFHESZRELAARTRALZALE 7(10%)
EFRFTEBENERERSRELAE  RBEL TR E? (10%)

4 HERFLAERARHEFRDE - RREALBAFHEHLEYTABZER

(1) 4738 Bk (Carcinogenicity) £ 2 R 4 # (Mutagenicity) 7 (10%)

(2) #%394 B 9% 5 % Z (International Agency for Research on Cancer, IARC)# 2% 4 &4 4~
FAER] 7 (15%)

5. R BB RSB F(COVID-19)% A » MBRAEBEREESNYE  LHRBE
Brd FE TR AT -
(1) 1738 & 42 & % B (Biosafety level, BSL) 7 ¥ A R B £ 8 & B — M AR A - (15%)
Q) HFAEYREEAZRG » WARAER 8 Ry RS COVID-19 5 AmBaF » A ALkl
A By # # # (Personal protective equipment, PPE) M1 B 5 £ 2246 @ f6H M BB £ 4 A4
Tz A% 7 (10%)

2184317




B GHEFARRZ I3 LEEALHEAZR RMAK

B o 8l _EFImAMELs (BIRE) e 3l _EfERAune

H #3011 A f _MAFR

LA

I FRTRACTHEBLAE - dRARRE > FERAERABHHES - 2 st
AP o

2 EAARAP AR 2 BEES > EEHTARTHH o

d

O 4 ly
. Given ¥=x"(14+x) €, find — (10%)

d

. ly
.H,V=V1+x2$n2x’ﬁm12; (10%)

8 dy
. Giventhat ¥=%"(1-x) . find — (10%)
. Solve the following differential equations
(2x+3y—2)dx+(3x—4y+l)dy =0 (10%)
. Use Integrating Factor to solve the following differential equations

ydx+(2x+4)dy =0 (10%)

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

1
y—;y=mﬁ(m%)

. The tangent slope of a curve is 3X P+ 2x , and it passes through (1,4). Find the

equation of the curve. (10%)
. Solve the following second-order differential equations

y'=6y+9y=0 (10%)

. Solve the following second-order linear nonhomogeneous differential equations

£1R - 6328




yn_3y|l+2y:e3x (10%)

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

x2yn_2xy'+2y:x3 (X>0) (10%)

¥2F » 4328




Bl St RE U3 SFEALEBAE SR HAK

o B EFrsgimty (BIRE) B o3 _Fmaifgse
FHRA 3012 A b _stE sk
EEFE

I~ ERTHEAETFHEB 288 GAKRE  FAEFRFERAAEHNESR  22uH
FFEy o
2 HNAERATNEZ BEML > EEBAR TS

 EREETRRB RIS - (48 £204)
(a) 4% - H)4E 7.625 32 % [EEE 754 B ek B 728l 5 @4 £ 760 - 5 %)

(b) #% IEEE 754 B455k B2 B8+ N84 2FeE COAC000 Mk +i#l - (5 %)
() HEZ+xi&Hld CITDD Eai+dhlA(EMN =+ E L 36 MBERRET O
35 » JEgbfE A A~Z R FE R 10~35) < (5 &)

(d) #THdlE 778477 B R = EHME - (52

. A CrBI n ARES S PERE LRAHSOHFE AR BsER(BIH) EERA

_{1 ifn=kork=0 _ . . | N

() FHARRESEZAET R REGRX C- (10 &)
(b) K CL0,8)e44E = (5 %)
(©) R Cn k) B oy MM E » U Big-O £7Z - (5 %)

. BHRE BT BB FRAFLE1,58,3,9,7,10,6,4,2- 3R - £ 15 4)
(a) ¥4 47 38 & A3 (Max Heap) « (5 %7)

(b) FHiftafg il b BB FRA o2 — B EHRAERT - S 9)

(c) 3% F(b)F AR m b = St 214 F & 35 (Post-Order Traversal) & £ A 42 (5 %)

. W e R Ao TE A Prim's algorithm £ B — ey E LGB FHF RN T £ AR
(Minimum Cost Spanning Tree) « (10%)

. Breadth-First Search (2 #8 > £ 10 4%)
(a) 1+ 7 & BFS (Breadth-First Search)? (5 4°)
(b) #F3H\4oiTH A BFS £ B — & & & B 7% F —18 BFS spanning tree » {2 bR E I A
BBHR(RLBEE) - (5 9) '

B1H 42 H




01 for (inti=3;i <= 13; i+=5)

02 for(intj=2;j<6; j++){

03 if j % i == 0) {break;break;}
04 printf ("%d", j);

05}

B—. #EsmE - B, CEX%H-
. FELE - #2ARTERY109)

. BT E B RSB - A £ 155) :
(a) VLSI (3 %) (b) NFV (3 4% (¢) NAT (3 4+) () SDN (3 %) () TCP (3 %)

£2R A&ZE




LHEMBARLE I3 EFEE IR LR AR

% 0 B _BWMIEARMLY | IR P2 ;|
#FHRAE 13021 # Bk

EEFA
D ERTRATFHEB2AE > wARRY > FERARABHHES - L w
RP5Hh -

-]

2 HMEREEMRZERHE  EEWERTHA

1. (20%) Given the following keys: 23, 44, 12, 15, 56, 17, 66, 31. Answer the following
questions.
(a) (10%) Perform a bubble sort (show each step).
(b) (10%) Perform a merge sort (show each step).

2. (20%) The diagram below represents a binary tree with 10 nodes. Please describe the node
order for each of the following traversals.

/

G H I J

(a) {5%) Preorder traversal.
(b) (5%) Inorder traversal.

(c) (5%) Postorder traversal.
(d) (5%) Level-order traversal.

3. (10%) Answer the following questions.
(a) (5%) Please provide a detailed description of Abstract Data Type (ADT).
(b) (5%) List two common abstract data types and explain each in detail.

4.  (10%) Convert the expression ((a + b)—c * (d +e) + f) / (g + h * i) into the following
expressions.
(a) (5%) Prefix expression.

#1R 4327




(b) (5%) Postfix expression.

5. {20%) The following figure is a weighted graph. Answer the following questions.

/\/® @3

(a) (10%) Write down Kruskal’s algorithm

(b) (10%) Apply the algorithm you write above to find the minimum cost

spanning tree using the given figure (show each step).

6. (20%) Answer the following questions.
(a) (5%) Build a binary search tree for the sequence of numbers (124769
13 14).
(b) (10%) Construct an AVL-tree for the sequence in (a) again.
(c) (5%) Explain the differences between the trees constructed by the two
methods mentioned above when the input sequence has been sorted.

RLRBMIE




Bl tEf A S 113 L5 Em-Lyrim 4 #3 AR

% A7 B BT A woB . Ry

EFARE T 3022 # #: KELS

p

1~ EFRTHEAEFHEBZB2ZHE » SARREE > FERSERARTER » E5%#
RFHH

2  BMBER AR REEE  EH AT Fote -

1. Explain the following terms:
(1) Context switch (5%)
(2) Thrashing (5%)
(3) Turnaround time (5%)
(4) Page fault (5%)
2. Suppose five processes A, B, C, D and E arrived in this order at the same time with the following
CPU burst and priority values. A smaller value means a higher priority.

Process CPU Burst Priority
A 3 4
B 5 2
C 1 1
D 4 3
E 2 5

Copy the following table onto your answer sheet, then fill the table entries with waiting time for
each indicated scheduling policy and each process. (2% for each table entry)

Waiting Time
A B C D E

Scheduling Policy

Non-Preemptive Shortest-Job First

Priority

3. Construct an inverted page table from the following page tables. (10%)

Process 1 Process 2
¢ 3 0 2
1 7 1 0
2 1 2 6
3 5 3 4
4 9 4 8

B1H > 4327




. Consider a system with 3 physical frames of memory that is given the following page memory
reference sequence:
1,2,3,4,1,2,3,4,1,2,3, 4.

What is the number of page faults that would occur in case of using the optimal page replacement
algorithm? (10%)
. What are the necessary conditions for a deadlock to occur? (10%)
. Describe two situations in which spinlock can be more appropriate than blocking mutex lock.

(10%) '
Suppose that a hard disk drive has 200 cylinders, numbered from 0 to 199. The drive is currently
serving a request at cylinder 100, and the previous request was at cylinder 117. The queue of
pending requests on cylinders, in FIFO order, is: 20, 130, 110, 190, 40, 10, 120. What is the total
distance (in cylinders) that the disk arm moves to satisfy all the pending requests in case of using
C-SCAN scheduling? (10%) :
. Consider three CPU scheduling algorithms, namely First-Come-First-Served, Round-Robin, and
Shortest-Job-First. For short jobs, rank the three algorithms in the increasing order of average
waiting time. (10%)
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BigesfE xS 113 S5R39 4 #3 A%

%A Bl _KEASFEAELE @ 3 fom
%—ﬁ’fjia%' 4011 ;‘%’- ﬂ: ﬁ&rﬂ%{'ﬁ@%ﬁ
ERFEH:
I~ ERXRTHAETHES2HE > ARRE  FERFERAAT RS 2H59H
RFita -
2 HNBEAERRZ BEAL  EETERFHS -

—~ RIEH(EA2 )
1L 8T BEFEEERELBRAENSREMY » LA T

(A) %A (B) &% (C) Fx (D) A #

2. A B S SR A T A4 0 T AT H AR 7
(A) £ SHFENREBRETRRILE
(B) & #sAeh% R A %121°C
C) BHARDINIERFEREHYHEABALANY
(D) MBZGEMBT SRAHETC LURIE

L.EMARZREREEGRE » TITEMR?
@ T Rk & 4§ E %630-780 nm
@ #rfez kR #E A380-430 nm

@ -ak &% L

@ +bfriFEE

A O B) OB € @D D) @D
4. FHBBAM TR RBH T D BSaES  THMTEER?

(A) PET-13 (B) PVC-3% (C) PS-53% (D) PLA-73%

5. A MRS QBN N4GE » FHTHERE?
(A) AARAR AR BOEEZ NN EZAERBERABREOE
B) BOERWAZRAKAS-10mmHgE A AT %
C) HERREBIHREG  ANEERRETRHRSAEANEZZTRAWERB L
D) RALRAENERAALOLK

6. BEEE B <T BASE T 3144840 B QAL AT AL B AR 7
(A) ¥&% (B) Z.& C) & D) T

B1F - 430H




7. FHBRERBREE AN A Y > THTHLEE?
(A) "% 388 ¥ ( Saccharomyces ) (B) k- H # (Bacillus )
(C) vko¥-% & # (Penicillium) (D) &3 -3,8 # (Lactobacillus )

8. F 47 & & 7 B 4 7 (Compounded spirit) ?
(A) # &3 (B) WiBiE (C) &8 (D) & 4%

0. F MR LA BIR ER AL » FTHTHEHER?
(A) CAS(Certified Agricultural Standards )& & #E R & %R %
(B) GHP(Good Hygienic Practices for Food) % & b R ¥F48 4 .46 4 8
(C) TAF(Taiwan Accreditation Foundation ) 2 2 B R#E A &5
(D) TAP( Traceable Agriculture Product )2 & 45 B B B & b %

10, g Eadmpik s n#dicd  BEEIXEEAABSEST  SB-BREHBFRE
B R BEEE S LR LAY
(A) ARRR (B) = #A (C) w (D) &34

1. FHAMANSEADGARERZ R > 175830
(A) KPBEMS—BEDEFHO0~T0I58 L
B) Ko HEHE R DY i la
C) RoFzMANTS A4t EER
D) Kz HhEA TIHE > HIEEEST

12. ZMBREGHME  FTEEHR?

(A) BEEZa®FENK B) BRE G4 Y T o
C) BREAFSHRMBER D) BREREGB AL ETELAR

13. 7 MIAG K oMb M 2 4030 - TR BR 7
(A) 3 HOR B T LA 60 8 AN AL TR
(B) Mk X XM B AN B R XERN 4 E
©) FhmaraniR 2 s
(D) Ha1bdh 248 K Foby 80 5t R AL 1% 2 3 SOR RO 6 FE

14. H B R Af B BB Y AR » AT BEER 7
(A) —HEbEAR T wABENEHBBETHHABGREEAR
(B) TR T i H LR A%
(C) FFArth T ml BRAR B 15T sAdu 1 T 69 BB &5 67 A, 35 o4 it
(D) SasBER BB 5 MLE > BAMRER

B2R - &36R




15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

B4 F R AR o TE R T

(A) B g 44 (B) MLé £ 44K ©) mEFo4m (D) L& %448
FHFEERARGEFREFELZHEE » /T4 EHE 7

(A) BsFLBERR B) ¥&EaEmeA S & FHRAR

C) ¥4 FAEMERTHA D) ¥E&F@ihR%Em

FARERGRE T  AHEASKEE QARG - THBIR?

(A) B dREA DR 8EEE/s /5 & § #9OH-NHo-,COOH- 2 TR A F F R4
(B) &4KF 5§ &KX

C) BoAREBMYE

(D) & AmBA § k%

EERmEpTBEY  B—EAFBEEFAL RIS ?
(A) BB (B) m. & (O &4t (D) %4t

BBl 209 (W/W) RBAE AI20 AT RBENRS VP FHKT
(A) 202 Fr (B) 404> F (C) 604 F (D) 804

EF 109 (W/W) 8 SAbsACER > ARERRIBETHMTE ?
(A) 0.931 (B) 0.943 (C) 0.952 (D) 0.967

# W R BBERE (dyereduction test) A4 R B A M4l - THMEFLREELE

39

a. RARR SR BLERN T E

b. % A8y d @ A4 (phenol red) » & 4 8L k45 57 B

c. FRAMEBAERTEE (methyleneblue) > Z 48 HALRE T

d. b o4k R o AR IR B R

(A)a,b,d (B)a,c,d (C)a,d D)b,d

4 £ 5] 44 % (stage micrometer) T AR T AMTHETR 7
(A) Hges R (B) #Eeh R (C) ¥se#n (D) BEmsa

.M %& (Durham tube) FEANTF Fm B2 43R 7
(A) KB4 # Escherichia coli

(B) &% & & & 2k # Staphylococcus aureus

(C) 79 K, & Salmonella spp.

(D) % %308 Vibrio parahaemolyticus

Fe 4% 5 #0338 & H (Plate Count Agar) ¥ » F 4T 4 A AL 4 4 # A 8308 7
(A) Glucose (B) Yeast extract (C) Tryptone (D) NaCl

37 > 43t6R




25.

26.

27.

28.

29.

30.

31.

AP A T RS E AR 2454 4 4 (metabolically injured organisms ) * 5 B4,
WU ERAE YOS RIRERSAN 0 T FTEEHE?

(A) BEMADTEEFERELL R STHA SR LM EDE R

(B) Fi#mRigMs A I EEMEAL > ERMAeMELLE

C) EHEMAYFERAEZENRERLER  AEABEERAEALER

D) N EHMAMBAETSL > TRAESHEEL  RRREIER

# M4 (microscopic counting method ) & F45 3 #% (plate counting method) #%

I T FMTH EE 7

(A) FARE#ER B ¥R A BB S ERE

(B) Seik s B &N TR R

©) SpHrk A TaAg  THRBFHNER  Bib > RHRIBHHRGK 2HREE KRB
otk S B HTHRA s ik

D) BERFRERGEHREHTRARSV RS PEER - S8R ERBEHERE B2
AAEE

AEREHEIERAFEFARE > A TAERESHANTLEANERR B FEZL
FRTIABEERETHREA LRI P THRT

(A) 4 A% 42 B Bacillus cereus

(B) P K, 8 Salmonella spp.

(C) & 3Lad3k ¥ Streptococeus agalactiae

(D) K B54% # Escherichia coli

F 54T 235 % %5 M 3] Gas-Pak system ?
(A) &% & % 83k # Staphylococcus aureus
(B) ¥ F1 &, & Salmonella spp.

(C) ) #4% 8 Closiridium botulinum

(D) % KAF i Shigella spp.

E. coli # EMB (eosin methylene blue medivm) %3k b2 & %458 84T ?

(A) E&kiE (B) &8 &% ©C) wei#% (D) % & hE
FAREERTHRERE 2 — R FAHM?

(A) 100°C, 30 min (B) 100°C, 15 min

(C) 121°C, 15 min (D) 121°C, 30 min

THmEARARESEEMAA SRR THFHZBE?
(A) P K, i Salmonella spp.
(B) ¥ %30 & Vibrio parahaemolyticus
(C) &H K’A% B Shigella spp.
(D) X542 i Escherichia coli
B4R £H6R




32.

33.

34.

35,

36.

37.

38.

39,

40.

F 547 3E — A& K BAR B #f(coli-form group) 4544 ?
(A) G() (B) EHEAMB
(C) AL AR D) A H¥m

FH TATP-A45 % 3] ( ATP-bioluminescence test) | &4kt » T 547 R E2E ?
(A) THARAMESHZEYG

(B) & & x 44 X ) BLCFU(Colony-Forming Unit)& 7=

(C) 2#4H4% (luminometer) B &

(D) RLU (Relative Light Unit) & 7~ 48 $} 5& B4

EABGEB BB T » U RALKRE (Kovac'sreagent) LA RARAGAR B L
o] #8357

(A) Bl#: A 4 H%(Indole production test)

(B) ¥ # 4 3B (methyl red test)

(C) &% K35 (Voges Proskauer test)

(D) A4 84 88 ] A bE 3K B (citrate utilization test)

ISR A YYE 0 B4 K E LG RE F Ao G Bid(Paraffin oil) 5% 4 & (Mineral oil)
B REES T
(A) F~A B) AACH (C) 2 #3168 (D) #45RmAKE

BEHRERRLH TAMARERE?
(A) (B) # (C) Bk (D) &1Lt

T 5] K 45 8 Vinax 15 694 3477 3 B 7 Ik 375 2 44 48 F (non-competitive inhibition) ?

(A) Vinax 7~ % ~ Km 3% o (B) Vinax T &~ K R %
(C) Vmax F & ~Km T & (D) Vmax F & ~ Km 38 fo
ATP Fo ) £ 4E-6-SL B A D AT MR BL AL BB E M F R BN T #ldTH 2
(A) %|#%(allosteric)¥A#x (B) H£AEE4

(C) = H#E® (D) EAF4z4]

T 54 B Al F 4 AT H 45 3R ¥

(A) @& (B) B i@ i
(C) B T#H A REFA D) A LB A% d R
F FMeT B 44 B B8 B & B(serine protease) &y 4R {b k] 9

(A) MAvHEERRRE (B) & RIBk 4L

(C) &R BapfEit (D) &8 8741t
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41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

T 7B A R AALERMERA ?

(A) % (B) #isg A

(C) #AERAFIR R o5 4G (D) mifg & EHLEL
F 3| A E R 555 T A% S - 2R Bk 3 e (B-amyloid plaques) Rl 7
(A) HF B F (B) M AR
(C) % F— K (Tay-Sachs) (D) AR

T 504 MR AL dn B AR B 44 b 08 ST 5 B3R 7
(A) 4= EAZ4E 82t 40S Fo 60S K Bfuwfa A,

(B) Bi#iéups DNA B FRE G HHWARESR
(C) Biitmp DNA DA H e Bk &G L
(D) ®ik DNA B#38B5% 1t

FHTH RNA AT TFHEEBER?
(A) 1RNA (B) tRNA (C) mRNA (D) miRNA

T 5 AMi4a i DNA REMF o M5 R RA 35 S smagE e ?
(A) DNA X o850 (B) DNA #5833
(C) DNA % 4 8¢ (D) DNA 348y

B4 taph mRNA e3R8 E 4R R AT AMTH ?

(A)ET yu4E F (B) A& EHER (OB RBRFHRAL (D)5 mBEAA
F AT E B R A BRI AL R B 7

(A) H g ATP (B) 4 AL LBi#Es A (C) 4 At NADPH (D) £ AR REFBR
P AEEE T H MR ELET FIMTE 7

(A) HERBLEE (B) m&A (C) ZE T8 (D) B-g2 L T Hk
FTHAEREEE AR RBNEERENORET?

(A) HMG-CoA reductase (B) Squalene synthase

(C) Squalene monooxygenase (D) Mevalonate kinase

T 3 AR AE R Bk B B A e A AR R 7
(A) RPJARRER (BY /R Bedl (C) pEneeh (D) #mrag
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% A7 B @ EMAME LS 1N B N 1]
A% 0 5011 # #: _F&EHE
EEFIE ,
1~ 2B THEREFHES2HE  dARRYE  TARFERAAHBHEE » & 59

AFea -

2 HMNBEEIRAELHKEESL  EEUMR T o
3 AFUA B FER B EAEELL - -

— PSR BB L 10RE B34 HEt 304y
LAEFESEERIERCRETE - EREREEZ 28R

(AYE - &~ 5 © FBUIRS & RS -8 FR

BYE - HE - & : [BUIRK & FE - & #HERE

(OfF * Bl ~ 8B & 78 & HERE

(D)5« FEWUIRAK ~ & - & £ HERE -8 78
2. (B3RAVE RIS -

(A)BEERRER ERRE

B EBEERREEFRITN

OXFRAFSEE G > FHERSEES  FREHESNEH

(DYEZ R Eh = FRHYHAR
3 ABSRERFHZE B RIE (Petty Cash)fi - THUARRIER T ABIEIEE 7
(A)E &1Ly (BYIR = R AR B
(O HEEREF D)YEH &KL ~ EHERED %
AR TIIEEMEEBRRE TSRS 41 5RIAS 41)HIEEE ?
(A)RFRAFLEER AR (BYATEA B EHE R

OG—mRBIL B EEFANAS  OFRERVRYHE
SAERYE A BIRBEGER  RABE—ES10,000 WEFEE » #HUTFE - HRES -
HRREA - AHPFFHSIEN B8 - AREREME 7
A—H GBH O=HE OmHE
6. THMATRIE A g R 2 E) 7

(A)YETBER SR (B)E[ElERHEE
(CYSF AR TRRF (D) TELH
THEGRAE X2 FESHFCRER L2 EEENEEZFERE T —ERTRIIARE
EfEAEtE I EER ?
(AVEE LIRZEB 2 BEIR (BEtEREERLE
(OB EIERE (DEE R
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8 HATISER BN EEREEER  WERAFEEREELEZ ERERRIES Rl
SRR AR RIS RIS 2 SRAAS 22 HE - EEBUEE AN H 7
(AR EEEENTEEES BT EE—8ER @FEREETR
(OFAEIFTE TR ERE B (DHZIEH ERE D

OIELE— 3 X3 EIEEEAKRE LIIE T —&IEE

HAME S $a
FoTECAEER $b
R B ERATH $c
BANH $d
SRERERATE $e
SR BN — 3 X3 ERERE AR ZEBRM?
(A)($a+$b+$c) (B)($b+$ctPe)  (C)($b+$c+dd)  (D)($atib+8d)

10.BAER X3 4£ 1 A 2 HET 441 » E%R$100,000 ZANEME  EEFEE 2% TSR

Bk 2.5% 0 B HREEER - AITFIR T &R ?
(A) A FIERITEET BT ERTHEET
(©). AT ERMRERT (D)L R Z S TSR R E

— .\ BIEIIEARRE c BEIEEE . Hb1SRE - B3 4 HEt4S

1. E’ﬁnﬁﬁ?ﬂ?‘ £56160,000 » A ER45$5,000,000 - #EEIEFE$60,000 » FIRFFES$200,000 -
S8 LR E]$300,000 » SYESHTEES250,000 » B M AT EESH BB RECA RS D 7
(A)$4,470,000 (B)$5,020,000 (©)$5,160,000  (D)$5,220,000

2. BT X3 4F 3 SRS TR AR TE 5 880,000 » S TIIEH -
(DFEE &R E$700 - TR -508$7,000 ~ ()SRITRUILEEES20,000 » A FEHARAIK - ()
RAIRTES2,000
SEAREAE] X3 4R 3 B IRSRITERR R ERERIE RS /b 7
(A)$91,700 (B)$93,700 (C)$104,300  (D)$106,300

3 B SNRE EL$60,000 » {FEk{ER#E 5 3/10,2/20, 0/30 » 10 RAEIEREF » RENDZ—Em
HETBEWIREHERED T
(A)$49,000 (B)$48,500 (C)$58,200 (D)$60,000
437 0T X1 EE X3 FEEESHE FAERIEE$100,000 » 35 X1 HEFEEAES5,000
X2 B EEES$5,000 » X3 EREFEEE$10,000  HIZAT X1 £F X3 FIEFERTEF]
TE k2D 7
(A)$100,000 > $100,000 » $100,000  (B)$105,000 > $90,000 - $95,000
(C)$95,000 > $110,000 » $105,000 (D)$105,000 > $100,000 > $105,000

S A TR FE U IE SRR EE BT 45 B EIRF I RIR » X3 S AIERIR R {E8-$60,000 » B2 AR IERFEUIIRER
E2ZES) 500,000 > fHEFRIRER R 5% » A X3 ERFIRIREH AL D7

(A)$90,000 (B)$100,000  (C)$125,000  (D)$185,000

6TATIR XL E3 F 1 QS48 » ploA £$700,000 - TP AR S 4 » 7R{E$70,000 - £
EEAE(SYDIESIHTE - RSN X3 4 12 A 31 HIfESHAZV 7
(A)$140,000 (B)$163,000 (C)$196,000 (D)$217,000
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TIRAEIR X3 10 A | HiEE 0428 » B4 R$500,000 » it FHERL 5 & 0 78{H$64,800 -
IREBEREEIREUA(DDBYRFHTE » Bofssit X3 EERIRASHAS D ?
(A)$300,000 (B)$325,920 (C)$450,000 (D)$456,480

8.FHAH X3 FEEIEEINE ARSI » Bk R$450,000 > fE4h » BT AEZE$45,000
RA#$3,000 » {REEES$5,000  EXRECIREEHEEES2,000 » HEE $10,000 » F5HEHA IS
BRRR A Refa] ? -
(A)$513,000 (B)$515,000 (C)$505,000 (D)$503,000

9. Z /N T X0 EHEEIINE A — TRt aR 5 » A 581,000,000 - fEETETLAGER 10 4 » 3848
$100,000 > FHELVESLIRFIITE - I X3 FER » ZATRI SSRGS R 4 £ - 58
{B£$10,000 » fIl X3 £ LA EISESATHTEE R R 7
(A)$144,000 (B)$126,000 (C)$108,000 (D)$100,000

10.ARE X3 FRE—HREEUERICEETHE » BEETE TIIEA ¢
BEYIEEA $100,000,000
A< $300,000
¥R~ AEFHEBFEF $200,000
X3 £ EEREEMER $100,000
B X3 ERAE 2R BT EIER A R ?
(A)$100,000,000 : (B)$100,300,000
(C)$100,500,000 (D)$100,600,000

1. TAE X3 EZIRATEF$200,000 » 82 FH$40,000 - FEZH$25,000 » R X3 T A
= S REZERM 7

(A) f& (B8 f& €7 4& (D)6.4 {&
122G — b3 X3 FESHGESEER ERIRT THITHEEE -
HEERMETECBHER $a
BISME RIS R R IR $b

FREAGSESEAAEEEEZ S TAREREHMERER S
BBRHMGSESEANEEE B @R TARERERFEELR 3
R —0E X3 EEEHMGEERS R EIIATERETEESERIERZHE] Z
SR RA?
(A)($a+Eb+8c) (B)($a+8c)  (C)($b+8d)  (D)($at+$b+5d)
13.FBR A TR X1 F4724$200,000 [m4NEA —KEFET 80  HBFEUEEFR A 10 £
BERATEMEINBERL 8 F » I X3 £V EEMRBHKGA SRR AR EEY
g FERAEWERGIERSE T EWEIERE - B X3 EFRRATEENEDT -
Y EIEIH R
(A)$150,000 (B)$160,000 (©)$20,000  (D)$25,000
14. RN\ SIRZERRRE( A 100 ENEE AT » [RABARER R FRAEMEE WTRERET » (55T 60%
A REERNEE 80 & » 18 40%H5E + AN SR LIEDAIpEEE ©
(A)RRF1 80 E 2 1B% (B)H§ 48 &7 8k AR
(OFENEEEA - 100 BZEBEANR OYERBBIRSEINAERE
15. B0 F] X3 EAEHEF$5,000 - 3K EBEEHFHERAS70,000 ~ HEFFENFREMA
23R 44 R




$35,000  SEOEEN B S FAS$55,000 - HIFJER S EREES30,000 » BURGFHAE] X3 FHLREL

SEREERAT ?
(A)$195,000 (B)$190,000 (C)$120,000 (D)$125,000

= A TERY B S BEES o HET2S Y

LS FIRE R A - g EmmEEsl 7
AVEREHEET @ FHEAEGERII A ETER
@VERFEHET @ RRAEEERI AESERERE
OEELEHMERSGYEEMEE T » BB ER A ECRERNEWA
Oy — RS S (EHFHMEHEE) T - HHEARREES R E AR

2 FEBIISEA TS S MRS 15 SRAPRS 15)F S E4-WA » HPRFIRAS BESRIEER R

HEIBRFHE) -
a YRR EH T SIEBGETE - bIRERBER  c PHIEF AN - d NREBRIBRTRGE
FIMLA ~ e 53R B ES EREIERT]

R FLE S BRBES (HINE A HE Rl ?
(A)a~c b-d-e (Bya~c~b-~e~d
(C)c~b~a~e~d (D)c~a~b-e~d

3. EATI X3 SEYHEEZET A —E MESIEEX R Y #2648 Y IERE
WIS T RS Z » XIGHER X3 £ 4 BYSE RS RN IR R 2B
W X R Y I BB (RS B 8800 F$1,0000 BEZH X3 BT MNFARE -
BHIHAE X A ZE3800
LY B SHEREE ZIERH Y S R EESEY 3% » (KBS BB A 15 5t
(IFRS 15)45 » FHAEIGET IS EEMTE Y 2R REFI S (JREI RN () /R$1,000 » X3
£ 1 HE 4 BREEN e SR A8180 » BIFAT X34 1 B 31 BFEESIZ0E
Fleu A ?
(AYX,Y)=($0, $0) (B)(X,Y)=(50, $180)
(C)(X Y) ($800, $180) (D)(X Y)= ($800 $1 000)

El?-ﬁ 31 B E—X - EHEAE H 7N E $320,000
£5E$10,000 » ZAF BRI B EAS4,000 - Zf\?ﬁ%u&/qﬁﬂf ﬁ%ﬁﬁfﬁlﬁﬂi
(ACHTE 5% » B X3 48 12 A 31 B ZHIRE SR ENERED IR

(A)$300,000 ~ $320,000 (B)$320,000 ~ $324,000
(C)$320,000 * $314,000 (D)$324,000 ~ $314,000

5RATHE X3 EERIE b ERRES EX#$765.000 - X3 £ - ERRERFEEEN
E%E2$1,000,000 - BEERRRE 17% » BREMBEE I FIRERRATGNER MRS
B S » FNAE X3 FRIGEER 7
(AEFEATIGHLAES9,950 (BYBIEFTS IR (H$39,950

(C)EIEFTSTREZES170,000 (D)IEFEFTEFRELES170,000
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Partl: %8 F (R2H > FH254 > #£504%)

1. Clearing the Air (25%)

Getting to zero carbon emissions won’t save the world. We will need to remove carbon on a
massive scale. To do that will require a planet-wide effort to match anything that humankind has
ever achieved. Scientists and entrepreneurs are embarking on ambitious projects to remove carbon
dioxide from ambient air and lock it away. In Arizona, an engineering professor shows me his
“mechanical tree,” a single one of which he says may someday be able to do the work of a thousand
regular trees in capturing and storing CO2. In Australia, a leading oceanographer tells me that
seaweed is salvation, if only we’d help it grow in giant aqua-gardens of kelp [% %] and wakame
(42 % 3] that could harbor billions of tons of carbon dioxide.

What these efforts have in common is that they are geared in the long run to drag downward a
number that climate experts agree holds the key to t}{e health of the planet. That number is the
atmospheric concentration of carbon dioxide, which for thousands of years had held stable at or a
bit below 280 parts per million, until the industrial revolution kicked off in the middle of the 19th
century. Today this critical number stands at some 420 parts per million—in other words, the
percentage of CO2 in the atmosphere has risen roughly 50 percent since 1850. (National

Geographic, Nov. 2023)
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2. Welcome to the Ad-free Internet (25%)

For a preview of what lies wrapped beneath the Christmas tree, log in to Facebook. The social
network tracks its users’ behavior so intimately that it is able to personalize adverts with a precision
that sometimes verges on mind-reading. Its ad-stuffed newsfeed at this time of year embodies the
internet’s great trade-off: consumers enjoy free services, but must submit to bombardment with
commercials from companies that know who has been naughty or nice.

Yet increasingly, those consumers with deep enough pockets are getting the chance to escape
the online admen. Last month Facebook’s owner, Meta, began offering customers in Europe ad-free
subscriptions to Facebook and its sister network, Instagram.

Social networks are not the only medium allowing the group that advertisers most covet—the
better-off with money to splurge—to wriggle beyond their reach. From video and audio to news and
gaming, a combination of regulation and technological change is encouraging media companies to
offer alternatives. As the rich opt out of commercials on some platforms, advertisers are therefore

looking for new places to catch them. (The Economist, Dec. 16, 2023)

PartIl. PRA%E (H2M FHM259 > £509)

LAI AXBEFRBRE > FRAXTHRHFARRERY AR (25%)

# R F #4& (Pope Francis) £4-4F T# RfvE 5 | (World Day of Peace 2024 ) #3104 TAI &
ViAe ) B XGRS MBABRIISER Al BFEF Al BRBENMABEEANBENES
BFAYE  BAEEAHMTHES (technocratic) Fo R WGy AMT » 2 Al 9 F 2 M3
AP R E o o

HRALFBPAERET Al TREANBF AT EROTHEER  £2 40 —BMEE
BRGAT AHBHAM Al BRLIES > BREFAREEETRESHAY ALy
BHF o RREEABCBMARE TIRY ) SHMEAFRESBEINTE -

ML TR TRER ) RWAR > HHAYABA G RERRE  RATHEREL
AERMALETERN2REHIL ) REZMUBHNAR  ARACMYABLEMRERA
MRE SR MAEFLES Al REZ— » B BN AR ML IE Al W TiHig o
RTHMERGBES > ROAEPHEHF B AR RELTBEABSEELT T LER
AL BHESOFER ) ANBHKBEREZLCATRMNWAEFT LY - (MK > 2024-1-6)
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2. HH—FXALE L & ABABRRHBERLRT 25%)

FEBERFT RERRETLOE > BBRBMARE A7 "B EKR BETHSG - bE
HEBRES "ER, FARARME  BFRATLEBRY T/ - LT REFTERE PO
(McCormick Place )&y A — R 2 B7 6 30T 812 & o ¥ #0538 & F & ¥ 1&(David Willard)
BAFLAESTE—R RELHMERESIRATER T EAIREHLET L RMMIBE

BRAOREE B P BN RSAFEAERFHEURNERE > SENER I E LTINS
BW-RAIDAE BUEREHEEH#HE - MBS » H—BAMERE -
dosh o REBRGERTHREAEAS > BT ABOBLERERMAYFT AR - F oS4
LEA AR BATRAALIN B RH > BHALEL "TRHERLERT] -

Ehod BREIFRI B DRPABARARTELIERESEL - A S HFME TR
ARG ZBREBES (1 H54% %K) (Migatory Bird Treaty Act) #4454 H - A4
BN ETump) BB ERE R T &S ) SBABRACHLEE L EMERM - CRIEE N
P 0 2023-11-30)

3B A3 R




RS 13 L858 LB 428 RAEK

Ao R _BRARBLAUEEGRSY @ B A

AR 1 _6012 \ # # BRIBREH

EEFHR

INERTERATTHES A s ARRE  FERAER AR ES > &40
FFita -

2 FNERE I AR REAAE  REBELTFHH -

3 AEBHAFAMPFRRETRECL -

Part 1: You are about to hear two men, the host and his brother, James, talking about the
British royal family. Answer the questions below. Write no more than TWO words and/or a
number for each answer. There is a 5-minutes break between the audio clips.

e 10 /NE > ERE 34 36304

Audio Clip 1: about 5 minutes

1. The queen’s jubilee was celebrated in
1) Buckingham Palace 2) Parliament 3) Westminster Abbey.
2. Who ask the host questions about his opinions about the royals?
1) French students 2) English students 3) American students.
3. According to James, what do the Brits think of the royal family?
4, The separation of the government from the military power, in James’ opinion, is a pro or a

con of the royal family?

Audio Clip 2: about 3 minutes
5. The host’s dad prefers the royals to presidents. 1) correct 2) wrong.
6. It's much costly to have a royal family than a president. 1) correct 2) wrong.
7. The reason to keep the royal family is NOT because it's good for
1) the country 2) economy  3) tourism.

Audio Clip 3: about 3 minutes
8. Young people support the royal family. 1) correct  2) wrong.

9. Overall the people in Britain support the royal family. 1) correct  2) wrong.
10. Who is the most popular royal?
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Part 2: You’re about to hear a short story. Pick up an option for each question.

(FE10/NE > §3 53> 3£304)

Audio Clip 4: about 12 minutes
1. What evidence suggests that something was investigating the box outside the tent?
a. Footprints around the tent.
b. Scratching and biting sounds.
¢. Flashlight beams.
d. Voices outside the tent.

2. Why did the narrator become terrified?
a. They heard a ghost.
b. They saw a snake.
c. The realization that it was a bear.
d. A thunderstorm was approaching.

3.  What thoughts crossed the narrator's mind as they considered the possibility of the bear
investigating their tent?

a. Recalling scenes from a documentary about birds.

b. Worrying about mosquito bites.

¢. Planning a bear-friendly meal.

d. Contemplating whether to punch the bear.

4.  Why did the narrator decide to wake up their wife, and how did she react initially?
a. To share a funny story; she laughed.
b. To inform her about the bear; she laughed.
c. To ask about breakfast plans; she was annoyed.
d. To discuss a dream; she was scared.

5. What was the wife's initial reaction to the news of a bear outside the tent, and why did she find
it amusing?

a. She laughed; she thought it was a prank.

b. She screamed in fear; it reminded her of a joke

¢. She fell back asleep; she didn't believe it.

d. She grabbed a weapon; she was ready to defend.

$2R A4 R




8. How does the narrator describe his wife's background and its relevance to the situation?
a. From the countryside; familiar with animals.
b. From the city; unfamiliar with animals.
c. Raised in a zoo; animal expert.
d. Environmentalist; loves the outdoors.
7. How did the narrator and his wife react when they realized the bear had left, and why was
there a sense of relief?
a. They hugged each other; danger had passed.
b. They cheered loudly; the bear was their friend.
¢. They cried; the bear stole their food.
d. They laughed; the bear's departure was funny.

8. What did the narrator learn about black bears in Yosemite National Park the next day, and how
did it affect his perception of the situation?

a. They are the most dangerous; heightened fear.

b. They are herbivores; no threat at all.

¢. They are nocturnal; increased caution at night.

d. They are the least dangerous; reassured.

9. What information did the narrator share about black bears in comparison to polar bears or
grizzly bears?

a. Black bears are more aggressive.

b. Polar bears are the least dangerous.

¢c. Grizzly bears are not found in the United States.

d. Black bears are the least dangerous.

10. How did the narrator feel the next night, and what was the outcome of the bear encounter in
the story?

a. Nervous; the bear returned.

b. Relieved; the night was uneventful.

¢. Excited; they befriended the bear.

d. Anxious; the wife encountered the bear again.
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Part 3: The text you're going to listen to is about the rules of artificial intelligence. Please
summarize the text. The audio clip will be played for two times. You may take notes while

listening to the audio clip.

(FfERE 40 23)

Audio Clip 5: about 5 minutes

/
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I.  Ubsetzen Sie den folgenden Text ins Chinesische 50%
Flugreisen: CO2-Ausgleich durch Extrazahlungen?

In den Urlaub fliegen und das entstandene CO2 durch eine freiwillige Zahlung ausgleichen: Ist das

sinnvoll?

»Mit nur einem Klick nachhaltiger fliegen: So wirbt die Lufthansa flir einen besonders
klimafreundlichen Tarif. Anbieter wie Atmosfair oder Myclimate sammeln freiwillige
Extrazahlungen von Flugreisenden, um damit Klimaschutzprojekte zu fordern. Das Versprechen:
Jede Tonne CO2, die durch den Flug entsteht, wird durch ein Projekt wieder gespart. Vor allem um
Aufforstung und Waldschutz, erneuerbare Energien und Energie-Effizienz in Asien, Afrika und
Lateinamerika geht es dabei.

Die Zahlungen der Reisenden steigen seit Jahren. Doch die Kritik wichst ebenfalls: ,,Es gibt da
ganz, ganz dreistes Greenwashing im Tourismus, indem die Anreise mittels Kompensationszahlung
neutral gestellt wird®, so Jiirgen Resch von der Deutschen Umwelthilfe (DUH). Wer trotzdem fliegt,
muss sich der Folgen fiir die Umwelt bewusst sein. ,,Da kann man sich nicht reinwaschen, indem
man Geld bezahlt.

Aus: https://learngerman.dw.com/de/flugreisen-co2-ausgleich-durch-extrazahlungen/1-65977772/lm
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I1. Arbeit und Beruf. Sehen Sie sich das Foto an und beschreiben Sie es kurz.
Erginzen Sie dazu den Liickentext. 10%

1. Aufdem Foto SEEREIMAN ..ottt e e e e aees
2. BESHZE eoiiine e, UNA L ————
3. AUTdem TaSCh .o s
4, Vielleicht ..o e von Beruf.

8 B 3 & hitps://pixabay.com/

III. Schreiben Sie einen Aufsatz zur ,,Rolle des Lernens fiir Berufe oder fiirs Leben® 40%

AuBern Sie [hre Meinung zu diesem Thema.

Nennen Sie die Griinde, warum lebenslanges Lernen wichtig ist.
Nennen Sie die Lernméglichkeiten,

Nennen Sie die Vorteile dieser Moglichkeiten

Denken Sie an eine Einleitung und einen Schluss.

Bei der Bewertung wird darauf geachtet, wie genau die Inhaltspunkte bearbeitet sind,
wie konkret der Text ist und wie gut die Sétze und Abschnitte sprachlich

miteinander verkniipft sind.

Schreiben Sie mindestens 150 Wérter

B2E &3 2R
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