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3.04gemrss it (77 FeOfrFe0:)in = KB H P o i8R RT 2 g3 % 40 » 224
mL 7 Cle > fadF#-Fe" 2 2§ 1 o[ § (447 Feehp At 2.5 5 2

3.04 g of iron oxide (containing both FeO and Fe,0s3) is dissolved completely in HCI solution.
Under standard condition, 224 mL of Clyisrequired to oxidize Fe*" completely. What is the

percentage of Fe*” in the iron oxide?
(A) 18.4% (B) 36.7% (C) 23.6% (D)47.2%  (E) 90.0%

TG X PR R I’F—"‘F{Z i 7&2

Which of the following statement is False?

(A) &t & (bond angle) : SO,> BF; (B) % & (melting point) : MgO>NaF

(C) A5¢ (bond energy) : N> O, (D) # {4 (polarity): NH;> CHy

(E) #* & (boiling point) :"-1, 2-= & 2 % (Cis-1,2-dichloroethene) > ¥ -1, 2-= & & %
(Trans-1,2-dichloroethene)

TG X g it o P E L Y

Which of the following statement is Correct?

(A) [Ni(CO)4]e9354*% % w & i+ (The shape of [Ni(CO),] is tetrahedral)

(B)EDTA" § » 7 e =+ (EDTA* has four coordination sites)

(C) #2473 Fe"g 5 - f* &5 & # (Chlorophyll is complex containing Fe” ion)

(D)CHise % iefeiz+ b £/ 3+ 4 = %—@ # (CHy4 can be a ligand to form a bond with
metal ion)

(E) A& 4 [VOy(Hy0)] @ v & Jg o & en§ 1 %c 2 fie 24 w4 45~ 4
The oxidation and coordination number for the metal atom of [VO»(H,0),]" are +5 and 4,

respectively
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@ F R CE T S Cul+ L (AT ) - 43 £4ADF #1254 0 %P &

AoF T4 0 242 0.IM NapS,037% 7% 40 mL o f5%g48? 74 8 4 559

The amount of copper in a copper ore can be determined using iodometric titration
(iodine/sodium thiosulfate titration) based on the reaction of Cu*+ I — Cul + I, (not
balanced). The I, formed can be quantified by titration with standardNa,S,03 solution. In an
experiment to find out the amount of copper in a 2.54 g copper ore using iodometric titration,
40 mL of 0.1M Na,S,0; are used to quantify the iodine formed. What is the mass percentage
of copper in this ore?

(A) 6.4% (B) 10.1% (€) 12.5% (D) 18.0%  (E)21.7%

FAXEFEIEAZHH L TIRLA fF’*'F'TE 77
With reference to the electronic configuration and the Periodic Table of Elements, which of

the following statement is Correct?

(A) "kiAie® 2 Ag ~Zn® s T ~Mn® % %4 24
The aqueous solutions of Ag”, Zn**, I, and Mn*" are colorless.
(B) A AP - Bt A 3 e 4s1—§4a% ~% K- <%
The element K has electronic configuration of 4s' at the outer most orbital.
C) ¥=7~%° > FiF R kagidadr 45 =24 i~ NaO -~
MgO ~ Al,O3
For the oxides of third periodic elements, only Na,O, MgO, and Al,O;
formbasic aqueous solution.
D) B3+ A+ 84eh~t » H¢ 3 w34 [XeJdf*5d"6s%6p
The electronic configuration of element with atomic number 84 is [Xe]4f145d106sz6p4.
(E) P:[Nel3s™3p3p,'3p.. — P: [Nel3s”3ps'3py'3p,' @ M B A2/ 5 58 F i
The process of [Ne]3sz3pxz3py13pz0 to [Ne]3sz3px13py13pz1 is endothermic.
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6. 225°C~latm ™ » & T 5] & F i 3 4750
C(s) + Oz(g) — COz(g) AH = -395k]J
C(S) + 2H2(g) — CH4(g) AH= -75Kk]
HQO(g) g HQO(l) AH=-45Kk]
2H2(g) + Oz(g) — 2H20(1) AH=-570 kJ
Pl 2 REBAT R 1IEAT R 25 0 2 S-RET ez § P RGF 2 (AH)
455 KkI?
Under 25°C andl atm, given the above thermal chemical equations, calculate the heat of

reaction (AH) for burning 1 mole of CHsto generate water vapor and carbon dioxide.
(A)-564 kJ (B)-605k] (C)-800kJ (D)-891 kJ(E) -520 kJ

7. 8 kiaRd 53 K -Mg” ~Cu® P S Ag ST 4% 5T 0 £ 4~ (A)NaOH )
(B) NasS(4g) ~ (C) NazSOy(aq) ~ (D) HCl gy #* &7 18 £ /g & F vy ~ FIR A B 20 P4
)N {i\i ‘ﬁlJ E’—j——]lﬂﬁ: }3, 4. [l ?
An aqueous solution contains K*, Mg®*, Cu*", Pb*", and Ag" metal ions. Four reagents of
(A) NaOH,g), (B) NasS(ag), (C) NaSOy(aq), (D) HCl(aq) are used to separate these metal ions by
precipitation and filtration. What is the order of adding these regents?

(A) A—-B—C—-D (B) D—»B—C—A (C) D-C—-B—A
(D) C»D—B—A (E) B->D—C—A

8. 4945 % ehfl » #|»T HCHO & COs” 2 pi-§ 4EersE X i B % %+ pm?
Based on the data shown in the table below, estimate the bond length between C and O in
HCOH and COs, respectively.

it ¥ &x(chemical
C-0 C=0 C=0
bond)
&+ X (bond
143 123 109
length, pm)
(A) 123 > 136 (B) 123 > 115 (C) 109 > 143 (D) 143 > 136

(E) 143 5 115
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.3 IFBERAB~C~D~E> 2 &v ik + AgNO; > HCI » BaCl,, NayCO; » Na,SOy 97
Hoe — o IRl A RAeLE D eIl f4o™ £ > T A4ERTit S Fanit T et
ERBTEY
(Mixing A+B D+C A+C D+E C+E A+D

status)
AL
I % T 7oA £ 1o At | Advir | A AR
(observation | i+ (gas | (forming obvious (forming (forming (forming
results) bubbling) | precipitate) . precipitate) | precipitate) | precipitate)
reaction)

Five solutions, AgNOs, HCI, BaCl,, Na,CO3, andNa,SO,, were assigned to A, B, C, D, and E
randomly (without knowing which is which). When mixing any two solutions, the observed
results were shown in the above table. Based on the observations, which of the

following statement is Correct?

(A)A * AgNOs; (Ais AgNO;3) (B) B * HCI; (B is HCI)
(C) C 4 Na,SOy; (C is NaZSO4) (D) D + Na,COs3; (D is N32CO3)
(E) E # BaCly; (E is BaCl,)

10. & 4 NH; 2 Ky=1% 10" CH;COOH 2. K,=1 X 107« T 7§ X # # chjmif » o K & a2
The K, of NH; is 1X 10 and K, of CH;COOH is 1 X 10°. Which of the following
statements are Correct?

I: IM H3POyup)5 2M NaOH )% 470 & % > F14 iV 3 NayHPO, v 37 & pald o
Mixing equal volume of 1M H3POyy) and 2M NaOH,, form an acidic salt of Na,HPO.
Therefore, the solution is acidic.

IT: IM H3PO3(49)5 2M NaOH(y) % i+ 478 & % > F14 = & 3 NapHPO;3 > 73 7% & 5+t o

Mixing equal volume of 1M H3POj3(,) and 2M NaOH,,) forms Na,HPOj salt.
The solution is alkaline.

II: L = -k & Fipe4e49 KAISO4)+ 12H,0 * E 3 > AP % 2 -k fa > B kid e B pafs o
KAI(SOy); « 12H,0 is a complex salt. Its aqueous solution is acidic due to the hydrolysis
of AP

IV : CH;COONH, * & 3 » F]CH;COO 5 NH, 35% £ 5 24 Kjg > H-kap ke fo

CH3;COONH; is a neutral salt because CH;COO™ and NH, cannot undergo hydrolysis.

Therefore, its aqueous solution is neutral.

(A1 (B) L 1I (OILI  D)ULIV (B)LILIV
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1.7 51]@—?,5’;3? v 3 FR?

Which of the following is a redox reaction?

()  CH;COOH +CN~— CH3COO" + HCN
()  2KI+H,0, + H,804 — K»S04 + I, + 2H,0
(II) CuSO, + 4NH; — [Cu(NH;)4]SO4

() HF+1 — F +HI

A)LILIT  (B)LII (C)ILIV (D)1 (E)r + ‘¥ #- None of the above.
(A)

12. i) £ NHs(ag)*c » Cu*'(aq)P] FoomEA A A o it R ?
When a small amount of NH3(aq) is added to Cu2+(aq), a precipitate is formed.
What is the precipitate?

(A)CuO  (B)Cu(NH3;) (C)Cu(OH), (D) Cu(NO3)2 (E)Cu(mg)?

13, XL T4 » K R &, U 0w fg &

When a catalyst is added in a reaction, its function is to ....

(A) 7 H4e kg 2 3 i fi i 5

Increases the rate of collision between the reactant molecules
B) "HREF L S anE

Provides reactant molecules with more energy

(C) "% Mg F s ¥

Reduces the rate of reverse reaction

(D) & B F AT ()

Provides a new path (mechanism) for the reaction

(E) m 2} %2t None of the above.

147 7] — 1 KA R7 5 F F4g10.10 M NHs(ag) £ & 2 57 3 7%?
Which of the following aqueous solution, when mixed with an equal volume of 0.10 M
aqueous NHj, will form a buffer solution?

(A) 0.10 M HCI (B)0.20 MHCl  (C) 0.10 M CH;COOH
(D) 0.05 M NaOH (E) 0.20 MNH,CI.
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15. Toliemif P £X T L R4 bR

Which is not an assumption in the kinetic-molecular theory of gases?

(A) © #d ol 2 d 84 Baing Al 2R
Gases are made up of tiny particles in constant random motion.
B) T A3 )T A RSP TSRS
Gas particles are very small compared to the average distance between the particles
(O) T haF -t B~ SR
Gas particles are in elastic collisions with the walls of container.
(D) T henTiod B b G145 R & 1
The average velocity of gas particles is directly proportional to the absolute
temperature.
(E) = F % a2 (All of the above are assumed)

16. & & pagF 2 %42 0.1 MNaOH. % j§ ©_.50.0 mL, 0.10 M 1% & fa(a-f)m 17 o p] T 7R
F Rt ALD ke
The following plot shows the pH curves for the titrations of 0.1 MNaOH with 50.0 mL,
0.10M of different acids (a-f).

12,0
10.0 £
8.0 S

jus)

= 60 d
40 <
b

2.0

a
0 10 20 30 40 50 60
Vol 0.10 M NaOH added (mL)

Which of the following statement(s) is(are) Correct?
L g2y Bai ISR
The pH curve a corresponds to the weakest acid.
ILJF T 3 a 4 o1 fl £ B oph o
The pH curve a corresponds to the strongest acid.
HL4c% jf T nd & g enpH E~ 7 7 &7 B AF T L mpk o
If pH > 7 at equivalence point, the acid is a strong acid
IV. jf 20 S dinpecnKa + 98 1x10°

The pH curve d corresponds to an acid with Ka~ 1 x 10°®

(A)T  (B)II  (C)LII O)I~TLIV  (B)ILIV
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17. 7 Bl w4 v A B0 RIT A  at ie AL s a?

18.

A concentration cell contains iron electrodes and different concentrations of Fe>* ion in the
two compartments as the following set up. Which of the following statement is(are)
Correct?

iy )
\ J
= Fe Fe —
J— - —5
- Porous |
I disi(
.
0.01 MFe* | ‘ 0.1 M Fe*
\ ) \ ]

e — 4 S —

L gimAedampr+~=0F
In this concentration cell the E° is greater than 0 V.

IL &3 &d w215 0nso
The electron flow is from right to left

ML % & edr @ Fe’ e B i 4 o
The [Fe*'] in the left compartment increases

IV. v 2 ¢ plipsxt &t o
The iron metal will be deposited on the right electrode

V. @i d v and 29 d gt 3 fg 38 K48 E=E°- 0.0591/2 x log(0.10/0.01)
This concentration cell potential at 25°C can be obtained using the equation of
E=E°- 0.0591/2 x log(0.10/0.01)

(A LI (B)I1, 111 (C) IIL, IV
(D)L 11, IV (BE) IIL, IV, V
e ey BB
WF R 3A+ B+ C— D+ Er i gt ——= =AAIBICT & 2F 4 k290

M/s. 3 - %228 [B] = [C] = 1.00 #2 [A] = 3.20x10 "M ™2 7 » Pl F Rodedoid
F25 07

Consider the reaction, 3A+ B + C — D + E, where the rate law is given as

T k4] 2[E'] [CTand the rate constant & is 90 M~ /s. An experiment was carried out

where [B] =[C] = 1.00 M and [A] = 3.20x10°M. What is the initial rate of reaction?

(A) 1.14x 10"M? + s (B) 9.06x 10 "M/ s
(C) 8.64x 10 M7 » s (D) 1.53x 10*M/s
(E) 9.22x 10™*M/s
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1977 2 ey it 40 0 o A2 d 2R P R TR E W7
For the following pairs of organic compounds, which pair cannot be differentiated using the
reagent shown in the parenthesis?

(A)E A~ 7 ¥ (fehd dgpednid i)
n-heptane and toluene (hot KMnQOj solution)
B) p g~ pm (i)

Propanal and acetone (Fehling’s reagent)
(C)1-7 e~ 2-7 % (F 1 T4k chg KRB 0R)
But-1-yne and But-2-yne (CuCl/NHj; solution)
(D)3 & J:Tfp ~IF R iR (Gl & Y RUATR)
Cyclohexene and cyclohexane (Br,/CCly solution)
(E) =7 ¥~ 7% (Herd 4z ir)
Xylene and Toluene (hot KMnQy4 solution)

20, B L B R, 45T Rk AT 1

When the following materials are burnt in air, which one contributes the least to air

pollution?
(A) & petrol (B) ¥ = methane
(C) %4 diesel (D) & T hydrogen

(E) 2 4= %7 biodisel

217 5= e f LR B e 8 7
Which of the following matter has clear detectable melting points?

(I) #33 glass (Il) #z #i¢ ¢ palm oil
(IIT) = 2% #¥ natural rubber (IV) & e % polyethylene

(A) LIL I (B) I, III (O) 1L, IV
(D) 1V (E) # i ehe & Other combination



2-BRBFRZFAARFIRNT LT T > RSB Z [ )BT AR LS
VoA 9
A mixture containing same volume of methane and chlorine in a closed glass container was

irradiated with UV-light for three hours. Which of the following compound could be

produced?
(I) CH;Cl1 (I1)y CHyCI, (IIT) CHCl; (IV) C and H,
(A) 1,11, 10 (B)L1I (O) 11, 111
(D) 1V (E) # i en% & Other combination
23, LEE ARG A B PR S B0 e T f £ e, OOH

The molecular structure of an organic compound is given
on the right. Properties of the compound include....
HO H,OH

(D v ¥~ -k, Itissolublein water.
(II) v & FeClyi% 4=~ £,  Itcan react with FeCls solution.
(II)v &5 KMnOy4 % ;%42 & -, It can react with KMnQOy solution.

(IV) ¢ 2 sc b 5 F 2, It cannot react with ammonia.

(A) LIL I (B) I, III (O) 1L, IV
(D) 1V (E) # i eh% & Other combination

24, Fx b g RFARLR G 5 - f - it CgHoBr = & 10137

When one hydrogen of the benzene ring is replaced by a bromine, which of the mono-bromo
compound(s) CgHoBrhas (have)2 structural isomers?

CH,

M CHa@CHS (In @[ i
CH,

(11D q (IvV) QCHZCHa

(A) LIL I (B) I, TII (O) 1L IV
D) 1V (E) # i en% & other combination
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25, TAX T F ALt Ep R AP o fF’—'ﬂ'zIk w7
Which of the following statement is Correct regarding the number of the isomers of the

compound?

(A) CeHis 1% 194 £ 3 5 4*; CeHishas S structural isomers.
(B) CsHipz 3 — & F & 4547 ; CsHjo has one set of cis/trans stereoisomers.
(C) CsHyO ehpig £ & tote @ > g~ 2 5fip & fod 3 2 4
CsH,00 contains two isomers as 2°-alcohols.
(D) = # A ¥ CH3CLNO, eh% $a5 £ 5 10 ¢
CcH3CLNO; has 10 structural isomers.
(E) CeHioz 7 ABEn& £ 5 64

CeHjo has 6 structural isomers containing triple bond



