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1. SO29v HaS ek 3¢ §_2H2S + SO2 — 3S + 2H20
¥ 750 fu e HS 8 1275 5 cnSO2 8 4 F s o € NP AEE 9
SOz reacts with H2S as follows: 2H2S + SO2 — 3S + 2H20
When 7.50 g of H2S reacts with 12.75 g of SO2, what would be the outcome?

(A) A2 6.38 5,

6.38 g of sulfur is formed.
(B) #1™ 1.13 sc e H2S,

1.13 g of H2S remains.
(C) #1™ 0.0216 3 A 17 H2S,

0.0216 mol of H2S remains.
(D) A2 10.6 5%,

10.6 g of sulfur is formed.
(E) SO2 &3,

SOz is the limiting reagent.
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Wl e U AT e R R R £ 1S 0 6 A K e ¢ e L ALK
0.25 M A F 4Tk 72 % 22 15.0mL 61 0.14 M & fiada-kia iR & » i3
9

o 4r¥ 4% 10.0 mL

RV T PRER S

When aqueous solutions of silver nitrate and potassium chromate are mixed, the blood-red silver
chromate precipitate is produced. If 10.0 mL of 0.25 M aqueous silver nitrate is mixed with 15.0
mL of 0.14 M aqueous potassium chromate, what would be the total concentration of ions in the
solution?

0.14 M
0.39 M
0.30 M
0.50 M
0.25M

#-3.82 g R pa (1), PO(NO3)2, &3 f 5 L70L e Z Rl © 4o - B
PR A
2Pb(NO3)2(s) — 2PbO(s) + 4NO2(g) + O2(q)
KER2AfR 4402 200KPF > Rlp @ B4 §.5°57°
3.82 g of lead(ll) nitrate, Pb(NO3)2, is heated in an evacuated cylinder with a volume of 1.70 L.
The salt decomposes, according to the following equation
2Pb(NO3)2(s) — 2PbO(s) + 4NO2(g) + O2(q)
Assuming complete decomposition, what is the pressure in the cylinder after cooling to a
temperature of 290 K?
[:€ * ¥ 8% % Universal gas constant R = 0.0821 L atm mol-1 K—1 ]

0.565 atm
0.262 atm
0.784 atm
0.808 atm
0.404 atm
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P AT IR SR ST B 47
Which of the following reagent could be used to differentiate the following organic

compounds?

BrQ—OH @—CHZ?HCHZOH

OH
Br

() AgNOs % % solution (I)  KOH /% /% solution
(II1) £ &4 sodium metal (IV)  KMnOs ;% /% solution

LILII
I, 1T
ILIV
v

1+ F 2 - None of the above.

P Rk A e HF(Ka=7.2 % 107%) #-¢ 22 0.070 M 7 HCl 4 4p F ¢ pH & 2
What concentration of HF (Ka = 7.2 x 10_4) would have the same pH as that of 0.070 M HCI?

6.8 M
50x10°° M
1.0x 1072 M
0.070 M
0.15M

# # HO-(CH2);COOH 2} & eh® & 4 £, .
The polymer formed from HO-(CH2)7COOH monomeris a ...

Polyamide & fix i<
Polyethylene % 2 '
Polyester % fin
Protein v i
Carbohydrate g% #¢
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7. CaHsOH() + 302(9) — 2C02(g) + 3H20(), AH = -137 x 10° Kk
PN R RS > T YRR AL e ?
The above represents the combustion reaction of ethanol. Which of the following statements is
(are) true?

I The reaction is exothermic. iz ¥ *<$ F g -

Il.  The enthalpy change would be different if gaseous water were produced.
FALFEK RREA -

IIl. Itisnota Redox reaction. 3% % &% . % B R F & -

IV. The products of the reaction occupy a larger volume than the reactants.
EA R A AT/ % Galzr E

(A 11l
NI
©) |
(D) I, IV
(E) I, 11,11

8.  J_CUSO4-kipi® T 4Edr o 4% 15 470 % 32 ehfE LT 0%, iAf 3.76x10% 248 3 & 5 & pF
£
Copper is electroplated from an aqueous CuSO4 solution. A constant current of 4.70 amp is
applied, how long will it take to deposit 3.76 x 102 g of Cu?
[ 1 Faraday ;% + % = 96500 C mol]

(A) 33.7h
(B) 101h
(C) 2.08h
(D) 67.5h
(E) 135h
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9. TAURBHF LG TR BHE?
Which of the following ion has planar structure?

(A) SOz%
(B) PClg*
(C) ClO3~
(D) SCls~
(E) CO3%

10 AfeBEF B Cr T & ZHA40F B F o FREF B FaEN LR Y
A reacts with B to form C, and the following is the initial rate data.
What is the rate law for the reaction?

[A]o /mol/L [B]o/mol/L C 4 #3i ¥ mol/lLs?
Rate of formation of C

0.300 0.300 2.80

0.300 0.150 0.700

0.600 0.150 1.40

(A) Rate = k[A]’[B]?
(B) Rate = k[A]’[B]
(C) Rate = k[A][B]?
(D) Rate =Kk[A][B]
(E) Rate = k[A]®
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11.
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(B)

(©)

(D)

(E)

12.

(A)
(B)
(©)
(D)
(E)

p-3 X Hay...
A p-type semiconductor....

HiEHR A MAF L Fah R ahs R®WG -

is made by doping host atoms with atoms having more valence electrons than the host.
B4 BRITEF AT o

has electrons that lie close in energy to the conduction bands.

HEHe A MAF { PhpRFHRF REF -

is made by doping host atoms with atoms having fewer valence electrons.

Afat ¥Rk -

two of these.

VR S

none of these.

5 FR4 L1545 FRE §e3fER 5 0590 /L -
R F T fle ¥ s P (E =5 Latm/mol) ?

The solubility of O2 in water is 0.590 g/L at oxygen pressure of 15 atm.
What is the Henry's law constant for O2 (in units of L atm/mol)?

3.93x10°3

1.23x10°3

8.14 x 10°

1.26

FHEF R A mE K bFELPN -

None of the above is within 5% of the correct answer.
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13.

(A)

(©)

TR HNE G RE RS &

Pick the optically active molecule among the following:

(B)
III HO H
H-C—O—H Hol— o
| |
H HO H
(D)
H':J H H III
|
H- (Ij C H H—(lj—(lj—H
1 H H H

(E) None of these. 14+ % 2t

14.

(A)
(B)
©
(D)
(E)

?H"‘?H — gHe+én+energr

~ B F A EAA KGR SR RS, P R S R -
FR-XAaG G PREF REAL FORE?

One of the hopes for solving the world's energy crisis is to make use of the fusion reaction.

\r_rs
3

How much energy is released when 1 mol of deuterium is fused with 1 mol of tritium according

to the above reaction?

TRELRIEY 3 PR
The masses of the atoms and the neutrons are as follows:
2H 20140 amu  JH=3.01605amu 3He=4.002603 amu

=1.008665amu ; 3¢ speed of light = 2.9979 x 10% m/s.

1.69 x 10'2]
563 % 10%]
8.44 x 10" ]
7.84 x 10% 7
56.3 7
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15, 77w BF RIICE > HEmBE BREF ET 284 £E 57
According to the four reaction coordinate diagrams below, which of them has the

most kinetically stable product?

&

Q

c

3]

@

E

&

[T}

c

3]

3]

b

Progress of the reaction Progress of the reaction

() B) b € ¢
(D) d (E)  None of these. 4+ % 2L o



16.

(A)

(B)

©

(D)

(E)
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NZfER R EEEAS2B A+ C2F HREIRRAT T 0 G HETAZF G B Y
PR R AZAAER?
Experimental data for the reaction A —2B + C have been plotted in the following three different

ways. What is the order of the reaction respect to A and what is the initial concentration of A ?

0.05

0.04 3.
_ 0.03 =
- ; —-4.0
— 0.02 =
0.01 —+.5
0 5.0
(8] 2 B 6 (8] 2 e 6
Time (s) Time (s)
100
80
— 60
=
= 40 /
20
0
0 2 4 6
Time (s)
- % F & 0.1IM
first order; 0.1 M
- BE i IM

second order; 1 M
% 5k & 0.01M
zero order, 0.01 M
- % F & 1M

first order; 1 M

- B F R 0.1M
second order; 0.1 M
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17. ™ 7| gkt e "F*fﬂ Fe?

Which of the following statements is true?

(A) % 25°C p¥ LiF e § B HoS e+ o
LiF has higher vapor pressure than H>S at 25 °C.
(B) #-50°CpF HF +* HBr 5 #. 8 hE 4 & o
At -50 °C, HF has higher vapor pressure than HBr.
(C) Clye* gk~ 3t Ar o
Cl; has higher boiling point then Ar.
(D) HCI f-keavz fzr | CCly »
HCl is less soluble in water than in CCls.
(E) % 25°Cp* MgO 7% 4 /&t CH3;CH20H 7= o
At 25 °C, MgO has higher vapor pressure than CH;CH>OH.

10
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18. TR AAAREATARRIVHDAFTBRRDEFE
The following plot shows the vapor pressure of solution of mixing different
molar ratio of A and B at constant temperature.

()
= 0
3 Pa
(75
&
o
St
o
=%
[
>
0 1
Mole fraction
XB

T &kt e —%‘ % 2t ? Which of the following statements is false?

(A) BT iR T2l KL -
The solution exhibits negative deviation from Raoult’s law.
(B) AHsom & & % o
AHsoln is endothermic.
(C) A+ iRy LB FANHSFTBY kb o
The intermolecular forces are stronger in solution than in either pure A or pure B.
(D) H7zHByHRfAZFLEF-
Pure liquid B is more volatile than pure liquid A.
(B) x=06cupip & A8 S5 F B gy o
The solution with y= 0.6 will have a higher boiling point than either pure A or pure B.

11
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19, TRA-BILEHE B ES ARG RN T ERF LY
Consider the following Lewis structure, where E is an unknown element, which of the

following statements is true?

(A) Ef ~BHTF o
E has 8 valence electrons.
B) Ei4A%~% -
Element E belongs to Group 4A.
C) Es¥rdPRmEani o
E could be a Row 4 or heavier element.
(D) #4F SHE T3 4695 90°
The ion has a T-shaped structure with bond angles of =~ 90°.
(B) 3+ HE T =7 T4i55 1200

The ion has a plane triangle structure with bond angles of = 120°.

20. PfrQ 3 Aple el F 58 C/HgO o 1 T om— gh gy it H 1 ke ?
P and Q have the same molecular formula of C;HsO. Which of the following

description is correct?

p- CH3©\-OH Q: @-CHZOH

(A) = —%“F"SE‘E BT F VB e
Both can dissolve in NaOH solution.

(B) & Ftit & FeCliip e s 2 F Ji °
Both can react with FeCls solution.

(C) ¥ 3 P¥1u4 KMnOs# éd o
Only P can decolorize KMnOs.

(D) & % #oxd 2 0 e J§ 403 A ds o
Both are corrosive to our skin.

(B) &7 & & RAAF -

Both can react with sodium metal.

12
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21.

(A)
(B)
©)
(D)
(E)

22.

b frdol B im f R T R A S 2
Amino acid is the smallest component of protein. Which of the following structures is one type

of amino acids?

NH>CH2CO;H
NH>CO,CH,COOH
(CH3).CHCO;NH>
CH3-NH-CH(CH3)CO2H
NH>CH>CH>,CH>,CO.H

R ENTFE RiFET 8085 (kG ),
Predict products (if any) that would form under the following reaction conditions.

CH;
i HBr
— =
@J AlBry
( Lewis Acid)
CH

# ¥ Products:

(A)
(B)
©)
(D)
(E)

CH, Br CH, CHa CH,

5 No product.
—~Br Br L 2
@ - RAEP,

(i): Z (ii): W
(i): Z (ii): X
(i): X (ii): Z
(i): X (ii): W
():Y (ii): W

13
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23. T APR ’ﬁ PR fiad 0T B, Ul s dae
Methyl methacrylate has the following structure. Its properties include.....

COOCH,

L. AT L E MR o
It is soluble in aqueous sodium hydroxide solution.

I T s ié kAR d o
It can decolorize bromine water.

OL e wrd pd ASISREZEFREAIR(T AR FRT i), - PELRDEP DY
BT KD I g
It can be polymerized by free radical initiator to produce poly(methyl methacrylate), an
important plastic which is transparent and often used as a glass substitute.

IV. ¥ it ffranfh -k iz o
It can be hydrolyzed by dilute sulfuric acid.

(A) LTI
(B) ILIV
(C) LI 1
(D) IV

(E) ILILIV

24, T Lw i A chig it o] A e LAY
The followings are the basicity comparison of four compounds, which one is correct?

(A) NH;> CsHsN > H20 >NOs3~
(B) CsHsN>NH; > H>O>NO;~
(C) NHs>CsHsN >NOs™ > H20
(D) CsHsN>NH;>NOs;™ > H20
(E) NOs >NH; > CsHsN >HO

14
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25. T F 3 Fe*'(ag) + SCN (ag) = FeSCN*(aq)
TR F] R L R GE LA
Consider the reaction: Fe**(aq) + SCN (ag) = FeSCN*'(aq)
Which of the following will cause the equilibrium position shift to the right?

(A) #enok o
Water is added.
(B) 4> AgNOs(aq) °
AgNO3s(aq) is added.
(C) 4 » NaOH(agq) °
NaOH(aq) is added.
(D) 4 » Fe(NO3); e
Fe(NO3)s is added.
(E) ratenigity 3 ¢ BFF T i-

None of the above will shift the equilibrium position.

15



