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Which of the following reactions is a disproportional reaction?

NI RATE Dy B B AL S e B2

(A) Clx(aq) + 2I'(aq) —> I2(aq) + 2CI'(aq)

(B) HCl(aqg) + NaOH(agq) —— NaCl(aq) + H.O(l)

(C) AgNOs(aq) + NaCl(ag) ——> AgCI(s) + NaNOs(aq)

(D) CaSiOs(s) + 8HF(ag) —— H,SiFs(s) + CaF,(aq) + 3H,0(1)
(E) Cly(g) + 2NaOH —— NaClO(aqg) + NaCl(aq) + H2O(l)

Which of the following ions is the most basic?

BT e 5 ?

(A)CI  (B)H,POs  (C)CHsCOO  (D)Sy (E) I

Followings are five titrations of various acid (50.0 mL and 0.10 M) by 0.1 M NaOH.
Which titration solution has the highest pH when the titration reaches the equivalent
point ?

B T S S BIIA 2 R, T 1 pH i ?

(A) HCI + NaOH — NaCl + H,0

(B) CCI3COOH + NaOH —CCI3COONa + H,0
(C) C¢HsCOOH + NaOH — CgHsCOONa + H,0
(D) CH3;COOH + NaOH — CH3COONa + H,0
(E) HCN + NaOH — NaCN + H,0

Followings are the quantum number combinations and its sublevel name. Which of these is
wrong ?

IO E TR H G REPIRAA TR, Hrhl— R 12

(A)n=4,1=2,m;=+2,4d (BYn=4,1=3,m,=+2, 4f
@C©)n=31=1,m=+2,3p (DO)n=2,1=0,m,;=0,2s
(Eyn=3,1=2,m;=+1, 3d

Which of the following compounds is capable of reducing Cr*® of K,Cr,O; to Cr** under
acidic condition?

T AV REAE KoCro07 o Cr® FEER AT N i SRk Cr* 2

(A) Ferrous Sulfate(f iz 1F.4%) (B) Ferric Nitrate(f5FR%k)
(C) Aluminum sulfate (BREZ4R) (D) Magnesium Chloride(% k%)
(E) Zinc Chloride (24L%¥)
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Both the glucose and sodium chloride solutions have identical boiling point.
Which of the following statements is correct?

S BE KPS B SR ol R R, DU BB 2 IR R Y 2

(A) Both solutions have same percentage concentration
CHZEE AR LA

(B) Both solutions have same molality
CHZ EHEEH IR

(C) Both solutions have same mole fraction
THEE R S A

(D) Both solutions have same vapor pressure at a given temperature
A~ 22U A

(E) All of the above are correct
DL BB R

By reacting 0.50 M of BaCl, with 0.4 M of CuSQ,, after the reaction is completed, which
of the following ionic concentration is correct?

0.50M 2 BaCl, V& 50ml 5 0.40M 2. CuSO4 7&K 150ml AR 524 I M 5, TR %
7 IR BE R B AT & 1B 2

(A) [Cu**] = 0.30M (B) [Ba*"] = 0.050M (C) [SO4*] = 0.25M
(D) [CI']=0.18M (E) [Ba*"] = 0.040M

Which of the following solution shows the best electrical conductivity?
DA R R K ?

(A) 1 M of acetic acid solution; 1 M 2 CH3COOH &

(B) 0.1M of hydrochloric acid solution, 0.1 M 2 HCI &
(C) 0.1 M of sodium chloride solution; 0.1 M 2 NaCl ¥
(D) 1 M of sodium acetate solution; 1 M 2 CH3;COONa ¥ ¥
(E) 1 M of benzoic acid solution; 1 M 2 C¢HsCOOH ¥

A chemical reaction (A+ B 2 C+ D) being in equilibrium at a given temperature, which
of the following statements is correct?

TR T HE— BRI R B (A+ B2 C+ D), NI TFF&TAUR H 7] # A 1
i ?

(A) Both the reactants and the products have same concentration
SN 5 A2 B 2 AR P AR T
(B) The reactants have gone completion to the products
S 56 42 AR A
(C) Both the forward and reverse reactions stopped completely
A [7] fe 7 5 38 1) e S 4 € 45 AR
(D) After more A is added, once it reaches equilibrium again, the ratio of
([C1IDD/([A][B]) does not changes.
LA A HIGR PG, ([CIIDD/([AIBI) A 3% i3 .
(E) All of the above are correct.
D=
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10.  Which of the following statements regarding phosphoric acid, H3POy, is correct?

NI RIERBEER (HsPOg) HIBUR T4 IE# ?

(A) H3POgis a good oxidizing agent.
H3PO, 1R AL
(B) HPO, ) is the conjugate base of H,PO4 )
%t HoPOy aqy 155> HPOs Py N ILHERR -
(C) H3PO4 (aq) is a strong acid
H3PO4 (aq) N — TR
(D) The dissociation constant, Ka, of H3POs i) is the same as that of H,PO4 (ag)
H3P Oy aq) (1A 25 5 £l (Ka fE) F HoPOy (ag) I —FF
(E) All of these are correct
[J\J: Bt El

11.  When dissolving blue color K,CoCl, in the water, the solution changes to pink color.
Which of the following statement regarding this color change is correct?

K2CoCly ¥ Tk iy, it fy g A M 20, kT IR A R S R BUA ] & 1 ?

(A) The oxidation state of Co has changed
B2 FAE AR .
(B) The coordination number has not changed
B Z BT AR AL
(C) The color changed from the blue to the pink was due to the formation of Co(H20)s"
B W B AR AR AL, SRR T /K Co(Ho0)6" 724
(D) The color change was due to the mutual change of the isomers
PR AR S T R A H AR
(E) All of these are correct
[J\J: (S El

12. Followings are the octahedral structures of a transition metal M coordinates with a
bidentate ethylendiamine and two monodentate X and Y. Which of the two structures are
optical isomer each other?

YA X ethylenediamine 5 52811 X, Y Bofz 200 )\ AR &9
WIS AN 58 A W) EON S A 2

( /D C'M <,}Y\:> (,'X\:) G

(A) 1, 2 (B) 1,3 (C) 1,4 (D) 3, 4 (E). 2,3
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13. Predict which of the following nuclei is the most stable?

A AP E AL R A — i AR e ?
(A) C (B);N"  (C)16S*  (D)xoNe®™ (E) 5Li®

14.  Which of the following compounds is a polar compound?

NHMEYT, ATE R

(A). BFs; =&AL (B)CFs; PURALER (CONF3; =FAMA
(D)Ng; &S (E) HC=CH; Z.Jk

15.  Which of the following compounds is capable of forming intra-molecular hydrogen bond
NI R G T NS ?

(A) Acetic acid; B4R

(B) Ethanol Z.f%

(C) cis-butenedioic acid/maleic acid  Jifi- T 4% — &
(D) trans-butenedioic aci/fumaric acid fz- T 4% &
(E) All of these are correct. L .

16. A balloon contains 10.0 g of neon gas. With the temperature kept constant, 10.0 g of argon
gas is added. What happens?
—VIRNAE 10 TR, B O, A 10 ERE R, SR A

(A) The balloon doubles in volume.
TRIRAETRIZIK — 1

(B) The volume of the balloon expands by more than 2 times.
PRI B T — A

(C) The volume of the balloon expands by less than 2 times.
TRBRARRRIZIR A>T A .

(D) The balloon stays the same size, but the pressure increases.
VRERARAAAR, H T 30

(E) none of these
DL B EE.

17. The kinetic-molecular theory of gases does not assume that

XS FE A, BUM AR EE?

(A) gases are made up of tiny particles in constant chaotic motion.
AR IR INIRL TR, AW IR ELIZ 3] .

(B) gas particles are very small compared to the average distance between the particles.
RN AR L5 AR 6] P S TSNP S [ S RN

(C) gas particles collide with the walls of their container in elastic collisions.
AAARL Tl A8 7 45 ) A BE Dy s e

(D) the average velocity of gas particles is directly proportional to the absolute temperature.
AMRE - 385 B 5 08 T R EE B 5R AR

(E) All of these are correct.
PLEER.
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Which metal, Al or Ni, could reduce Zn?* to Zn(s) if placed in a Zn®*(aq) solution?
{42, Al 5 Ni, BUTE Zn® (aq)ili,  BEKF Zn® IR AR Zn (s)?

Zn**+2¢ — Zn E°=-0.76V
AP +3e — Al E°=-1.66V
Ni?*+2e° — Ni E%=-0.23Vv
(A) Al (B) Ni (C) Both Al and Ni would work ; Al F1 Ni # &g

(D) Neither Al nor Ni would work; Al 1 Ni #E/AAE
(E) Cannot be determined; TCiZHk5E .

A% B, C, D', and E** are isoelectronic. Which of the followings shows the correct
ionic/atomic radium order?

O A%, B, C. D'5 E*#A% T3 Cisoelectronic). T2 B FEH T2 K
Y 0 P T 7

(A)A”>B >C>D">E* (B)E**>D">C>B >A” (C)A?>B >E>D'>C
(D)C>D*>E*>A*>B" (E)Noneof these A k¥ E.

Which of the following compounds is a superoxide?

T HIMAT A 2 A A (superoxide):
(A)CaO0 (B)KO, (C)H:0, (D)KMnO; (E)Na,O,

Reacting propene with H,O under the catalysis of H", followed by reacting with KMnQOy,
then what product would you expect?

W SR H TR E S, IR IR R [ BN Ja, e fir?

(A) Propyl alcohol; liE  (B) Acetone; N (C) Propanal; A%
(D) Propanoic acid; R  (E) 2-propanol; —PNfE

Which of the following nuclides is a naturally occurring radioactive isotope?

N HIAT S AR FATAE UV R A 2%
(A) g0V (B) 1H? (C) ¢C* (D)eC®  (E) uCI¥

Followings show five electron configurations. Which of the statements is wrong?
N1 B S NRFAREF I HETAS, W RFIROR, FI#FR?
1.15%25%2p%3523p°3d"4s? 2.15°25%2p°3s°

3.15%25%2p°3s%3p* 4.15°25%2p°35°3p°®3d*

5. 15%25%2p°3s'3p°

(A) 1is Crand in excited state; 57 A%, AT,
(B) 2 is Na and in excited state; 5T A8, AT,
(C) 3is Al and in ground state; IJE-F A%, AT
(D) 4 is K and in ground state; UbJi 7 v, bTEE.

(E) 5is Cl and in excited state; IMJE-7 AE, AT HE.

5
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Which of the following compound can be an oxidizing agent and a reducing agent.

NAS TS Parh, AT AT PR — SN AR AR DI SRR T 7 53— S AR D S AR

(A) SO, —HMbEL  (B) H.0, #AMLE  (C) HCI, &fbA
(D) HNO,; FflEZ  (E) None of these; AL &k,

Solution A and B were prepared by dissolving 15 g of urea in 1000 g of H,O and 57 g of
sucrose in 500 g of H,0, respectively. Placed these two solution in a closed container.
When both solution reached equilibrium, how many grams of H,O shifted from which
solution to another? Mw of urea is 60 g/mol and Mw of sucrose is 342 g/mol.

2% /K 1000 7 HIE R IR &= 15 Ta T2 (A 1ER), 57K 500 b R fidd i e 57 5
BTV (B VIR, Bt /S E B A8 . M T IEBOR RO, 20
IK W — VA TRRS W — VA TR2 K =0 T8N 60 To/55H., REpE T8N 342 Ta/5H.,

(A) 100 g of H,0 shifted from solution Ato B
100 SLHI/KH A EBAL 2] B

(B) 100 g of H,0 shifted from solution B to A
100 SEZKH B VRS 2 A TR

(C) 95 g of H,0 shifted from solution Ato B
95 TEHI/K HI A VEEE 2 B K.

(D) 95 g of H,0 shifted from solution B to A
95 TeHI/KH B IR S A .

(E) Not H,O shifted in this closed system.
A K HWR — VA VRS 2R — VAT

A 100 mL solution contains 0.10 M CH3COOH and 0.10 M CH3COONa. And the K, of
CH3COOH is1.8 x 10°. What is the pH when 1.0 mL of 0.10 M HCl is added to this
solution?

100 mL AW+ 4 0.10 M CH3COOH #1 0.10 M CH3;COONa. %1 CH3;COOH 2.
Ka=1.8x10°. HLIEWIA 1.0mL 2 0.10 M HCI J&, H: pH i 8% /b2

(A)4.74  (B)4.75 (C) 4.76 (D 4.77 (E) 4.78

The methyl red, an indicator, K, =1 x 10°, appears red color in acid. Its conjugate base In’,
appears yellow color. Place methyl red respectively in a solution with pH 3, 5, and 7; the
ratio of [In"] / [HIn] and the color at each pH are represented by A to F, respectively, as
shown in the following table. Which representation is wrong?

pH 3 5 7
[In]/ [HIn] A B C
Color; Bifh, D E F

HIJE 21 (methyl red) ) Ka=1x10° , HEMHHER Hin 2K ER T 46, i
HALTEHL InFE/KBEHR TP 26O, YEFRIZMATPHMES N3, 557 2K
W, Ho[In]/[HInME 585l AL B, C. D. E5EMRFE, Wk
KR AR Z I/ [HInE B F— A 2 A% ) 2

(A) Aisl0% A {2 107 (B)Bis2;Bffi;&£2  (C)Cisl0®;C {&s2 10°
(D) D is red; D J& 4141 (E) E is orange; E & A& 1)

6
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Following is the plot of potential energy versus reaction progress for a hypothetic reaction.
2A + B are reactants, 2C are the products. Which of the following statements is wrong?

20— — — _— __
15 |- —_—
{i
10 L _
BE
1 A+C+D
kT meol
U 2u4E
A — —
Fr FEtE R

E BRI AR S b AT IERE T, IR SRS AR R R
2A+ B N, 2C . ARG R 2

(A)
(B)
(©)
(D)
(E)

In terms of the reaction mechanism, the products of the first step reaction are C and D
IR BNHLRG S — SR 778 C 5 D.

The intermediate of this reaction is D

N Z A A Do

The rate limiting stepisA+ B — C+ D

WS b2 3 g YR A+ B — C+D

The reaction order is 2

133 Ay Bt

The net reaction equation is: 2A+B —2C AH =15 kJ mol™

Following is a scheme for synthesizing an ester. Which of the following statement is
wrong?

CH,OH

Cl, - -ﬂ
© © T & T COOCH,CH,OH

CH,OH 4

COOCH,CH,OH

3 NaOH i E
H,C—CH, —= H,CBr—BrCH, ————————~ ’

PLERN—BW G RERE, THEGR T E 12
(A)Compound A'is 1,4-bis (chloromethyl) benzene, para-CICH,CsH,CH,CI.

LAY A 2 a, - & -X “H 2K, para-CICH,C¢H4CH,Cl.

(B) The reagent for 1 is NaOH/H,0

NARFF] 1 4 NaOH/H,0.

(C) The reagent for 3 is Br».

SRR 3 IRIK o

(D) Compound C is HOCH,CH,0OH

&Y C s k.

(E) The reaction for reagent 3 is a reduction reaction

S AR 3 AT I R S o
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30. Following is a phase diagram for certain substance. S stands for solid, | stands for
liquid, g stands for gas. Which of the following statements is wrong?

latm

15 ¢ 25 100 125
RETC

BRI A, S AR, | AR, g REAUE. THIRURfE £

FERA?

(A) After the temperature is increased 2°C, the state of B will change to liquid state
FEMREE ETF 2°CJa, B KPR R AR N

(B) After the temperature is increased 2°C, the state of A will not change.
R BT 2CHE, ARPRESEASHE.

(C)After the pressure is increased 5 torr, the state of D will not change.
FEEJIMK 5torr J5, D BRARASWA .

(D) B is in a equilibrium state between solid and liquid
B 2 Ak [ 35 5 S RS

(E) freezing-point of this substance will depress as the pressure increases.
e Jot 22 i [ A2 B IS 70 22 3 iy T B



