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Ester X (C¢H120- ) undergoes hydrolysis to an acid Y and alcohol Z. Through
oxidation, Z can be converted to Y. Formula of ester X could be ....
(A) CH3COOCH,CH,CH,CHj3 (B) (CH3),CHCOO CH,CH3
(C) CH3CH,CH,COO CH,CHj5 (D) C,HsCOOCH(CH3)2
(E)+ + % 2£ (None of the above)

2. THR I IR REL AT 3 EE?
Which of the following electron configurations of the particles is in ground state?
(A) %Cu : [Ar]3d°4s*  (B) Fe® : [Ar]3d® (C) 17Cl : 1s%25°2p®3s°3p?

(D) 24Cr** : [Ar]3d?4s"  (E) 40 : 15°25°2p,°2p,*

3. TAILE R A A HFrRIB R if’j!{—i tR B ?
Which of the following aqueous solutions prepared by dissolving 1 mole of the
material in the water has the highest electrical conductivity?
(A) NaZO (B) C|2 (C) Pt(NH3)3C|4
(D) HCHO (E) CH3COCI

4. = s f25% 3A—>2B fit & 2 E N rate = K[A] 0 H i & ¥ 2= 0.0447 hrt e
F et 4 8 @7

The rate law for the reaction 3A—2B is rate = k[A] with a rate constant of 0.044 hr™.
What is the half-life of the reaction?



(A) 0.0224 hr (B) 0.0645 hr (C) 15.7 hr
(D) 22.4 hr (E) 44.7 hr

FIER SR 10T TS o Pl ey dse? AHASA-AG &2 p & fi % @2
Consider the of freezing of liquid water at -10<C, what are the signs for
AH, AS, and AG, respectively?

(A)+, -0 B)-.+,0 (C)-.+ - D)+ —, - E - - —

6. THlmH et 54 Lo AQNOs-kiz iR iR £ 8 > £ 7 2 wig?

Which of the following coordination compounds will form a precipitate when
treated with an aqueous solution of AGQNO3?

(A) [Cr(NH3)3Cl3] (B) [Cr(NH3)]Cl3 (C) Na3[Cr3[Cr(CN)g]
(D) Nas[CrClg] (E) + '# 2= (None of the above)

ToMT ARG AL G i

How many of the following compounds exhibit geometric isomers?
(1)Pd(NH3),Br; (£ & = = A5; square planar)

(2) [Co(NH3)-ICl5

(3) Kz[CoBry]

(4) [Ni(NH3)4(NO2).]

(A)0 (B)1 (€2 (D)3 (E) 4

8. 1% 1= F (NOs) e & g ¥ e iz k4 2NoOsg) — 4NOy() + Oz
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The decomposition of N2Os in CClgis:  2N20sig) — 4NOyqg) + Oz
Under constant temperature, the concentration of N,Os measured at specified time

interval was shown in the following table. Based on these results, what is the unit
of rate constant K?

Bt d (&) (min) 0 20 40 60
[N,Os](M) 0.0100 0.0051 0.0025 0.0013
(A) min™ (B) M min™ (C) M min?

(D) M min™ (E) M min™
9,

bit &5 XY feYZp @ Y e £ & vt 2 5] 40% 50% R & i & 4 XoYZs
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The mass percentage of Y in chemicals of X,Y and YZ, are 40% and 50%,
respectively. Then, what is the mass percentage of Y in chemical X,YZ3?

(A) 10% (B) 20% (C) 25%



(D) 30% (E) 35%

10. £ hE - fRAEFPF TR L - - FBRF %m0 38T L E T 5

o &7
Which of the following alkanes can only form one mono-chlorinated derivative?
(A) CsHs (B) C4H1o (C) CsH12
(D) CsH14 (E) 2+ ¢ 2% (none of the above)

11, &7 5 F P > R i8F R 7] ed?
In which of the following reactions, H,O plays the role of a reducing agent?
(A) 2Na+2H,0—2NaOH+H;
(B) Cl,+H,O0—HCI+HCIO
(C) SO,+H,0—H,S03
(D) CaC2+2H20—>Ca(OH)2+C2H2
(E) 2F>+2H,0—4HF+0,

12, 3 X5d e~ i Tg@ﬁ—;%?
Which one is false regarding the ionization energy?
(A)F>CI
(B)F>N>0
(C)Na>CI
(D) F>ClI
(E) K" > Ar

13. THRE R T2bg 3k | ?
Which gne of the followings is not a buffer solution?

(A)50 £ < 0.4 M CH3COOH 4- 50 = < 0.2 M NaOH & & %
Mixing 50 mL of 0.4 M CH3COOH and 50 mL of 0.2 M NaOH

(B)50 £ 2 0.2 M HCI 4= 50 = =< 0.4 M CH3;COONa %2 & j%

Mixing 50 mL of 0.2 HCI and 50 mL of 0.4 M CH3COONa

(C)50 = 0.4MHCI 4= 50 == 0.2 M Na,CO3 77 & %
Mixing 50 mL of 0.4 M HCI and 50 mL of 0.2 M Na,CO3

(D) 50 = = 0.2 M KH;PO4 4= 50 £ # 0.2M K;HPO, iR & %
Mixing 50 mL of 0.2 M KH,PO,4and 50 mL of 0.2 M K,;HPQO,

(E)50 == 0.2 M NaOH 4= 50 = = 0.4 M NH,CI %2 & %
Mixing 50 mL of 0.2 M NaOH and 50 mL of 0.4 M NH,CI

14, T 7|1 B f ¢ o o8- B f 2 A3 i Bkt 4pin?
For the followings pair of chemicals, which chemicals pair shows the most similar
molecular geometry structure?
(A) C02 ’ SIOz (B) Nzo ’ NOZ (C) NF3 ) BF3
(D) NH3 » P4 (E) SO5* » CO5*



15. 1248 10 T L Rk ihR
Choose the correct statement(s) given the following information.
Fe* g + € = Fe™ (g E°=0.77V
Fe(CN)s® + e — Fe(CN)g*" E°=0.36V

I Fe¥agtt Fe ehCN&Er e 5 44§ 1t
Fe”" g is more likely to be oxidized than Fe** complexed to CN'",
I Fe¥qrt Fe¥ éhCN A& 4 % 4437 R
Fe** g is more likely to be reduced than Fe** complexed to CN".
[I1. Fe &+ 5 CN e & Foat§ I LT RASF LG v
Complexation of Fe ions with CN" has no effect on their tendencies to
become oxidized or reduced.

(A) 1only (B) Il only (C)land I
(D) Il only (E) = * ¥ 2% (none of the above)

16. T 7wR— 3§ F 5 CH3Cl fr AIClz ek 2@ 3 47
Which of the following is an intermediate in the reaction of benzene with CH3Cl and
AICI3?

H

(A) }ll (B) III o © |
H—C- H—C: H-C#
g5 7 H
® g 2 H € H. - H
H H H H
H H

17. T 5@ X ehd &4 1 7k
Which of the following compound is named correctly?
(A) 3,4-= % ~ = (3,4-dichloropentane)
(B) 1-4 -2,4-7 3-3-15 & 752 = (1-fluoro-2,4-methyl-3-propylcyclohexane)
(C)11-= = £-22-- z F 7 4% (1,1-dimethyl-2,2-diethylbutane)
(D) "a38-1,3-= @ & = = (cis-1,3-dimethylbutane)
(E) 2-4 -1-% -4,4-= » A 3 = (2-fluoro-1-chloro-4,4-dimethylnoname.)

18. T AR R gk en 4 § % d ¢ 5 hpkif?
Which region of electromagnetic spectrum can be used to produce the electronic
transition?
(A) * & (UV) (B) izt £ (IR) (C) #zitk (microwave)
(D) ¥ wk(visible) (E) £ 2 ¢ & (radio wave)



19.CN",NO", O,, OF", OF sg # " gt 4 5 > 42
How many of the followings are paramagnetic?
CN’,NO", O,, OF", OF
(A)1 (B) 2 €3 (D) 4 (B)5

20. f A& 4p7 71 Ka=33x 107 pH Eehxd v 3 4 17 fp %7
The propyl red indicator has Ka = 3.3 x 10°°. What would be the approximate pH
range over which it would change color?
(A)3.5~5.5
(B)4.5~6.5
(C)5.5~7.5
(D)6.5~~8.5
(E)2 + ¥ 2£ (none of the above)

2L f2 9 5okt s FAP RIa RS 4T F o PR AP B T E S S H g

T (b xT:1latm~ 25°C)?
When electrolyzing 9 g of H,0O, if both electrodes will produce gases, then how
many liters of what kind of gas can be produced in anode under standard condition
(standard condition: 1 atm, 25 °C)?

(A)2.8 2 £ T (2.8Lof Hy

(B)2.8 2 5 T (2.8L0f Oy

(C)5.6 # £ ¥ (5.6Lof Hy)

(D)5.6 * 3 © (5.6Lof Oy)

(E)11.2 2 5 ¥ (11.2L of Oy)

22. T 75 X K3[Fe(Co04)s]ssxit » v~ 8 i 77
Which statements is correct about compound K;[Fe(C204)3]?

(A)s it & $renFe®tpe imdc 4 3
The coordination number of Fe** in K3[Fe(C204)3] is 3

(B)K*':L Fe* e mht it &
K* binds Fe** through coordinate covalent bond

(C) K3[Fe(C204)s] " Fe e 3 3 # [Ar]3d°
The electron configuration of Fe** in Ks[Fe(C,04)3] is [Ar]3d°

(D) K3[Fe(C204)3] 3= -k & £ f2 5 & K~ Fe**4r C,04”
When K3[Fe(C,0 4)3] is dissolved in water, it will dissociate into K*, Fe**, and
C,04”

(E) Ks[Fe(C:04)s]® e CoOL & F 2 4 fi & i » st § 345> 0 b Fe¥ 2
C,0,4% of K3[Fe(C,0 4)3] possesses 2 negative charges, so it binds Fe** through
ionic bond



23.
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25.

THF IR AEEE S R A% Als®2s%2p" B [Ne]3s’3p’ - C:

[Ar]3d1°4524p D: [Ne]3323p E: [Ar]3d™%4s%4p® s iFj- T 54 X %7 A %

Hv g gl f ehimif bt o - Sk 9

The electron conflguratlon of 5 elements are: A :1s°25°2p* Fe®, B: [Ne]3s°3p*, C:

[Ar]3d™°4s?4p®, D: [Ne]3s%3p®, and E: [Ar]3d'%4s%4p*. Which of the following

statements regarding these 5 elements and their character is correct?

(A) Als= &) ~% (Aisametallic element.)

(B) * i A d| #* E (Ehasthe smallest electron negativity)

(C) % - # & i s ] % * C(Chasthe smallest first ionization energy)

(D) 22 Jg 125 B 7k —"Ff % B (/B has the strongest non-metallic property)

(E) D =g it 473 T -k % gh 4% 7% (The aqueous solution of the oxide of D is
basic)

w4 % C (MW=176) & ixdFenfnd v 7] v eng v iddz» H 240l (L 4T
F T oo B et A E T 0 0 0.100M it AR AT A iR F ”«1;3.52 et 2 C
P2 M r 50 FA g AR IEFREEEME 2 ?
Vitamin C (Mw = 176) is a good antioxidant. During its oxidation reaction, the
structural change is shown as below. Under acidic condition, 3.52 g of vitamin C is
titrated with 0.100 M of K;MnO,4. How many mL of K,MnQO, solution is needed to
reach the titration end point with purple color?

HO HO

HO HO

HO OH fo

(A) 0.04 (B) 0.08 (C) 40 (D) 80 (E) 160

flaig 25°C T > 245 L «9%]45% B¢ 2z~ NH;3 0.3 mol ~ HCI 0.1mol ~ NO
0.1mol = = fi=s » PIT 7| ift i 4 T 7% 7
At constant temperature of 25 °C, 0.3 mol of NH3, 0.1 mol of HCI, and 0.1 mol
of NO are put in a 2.45 L round bottle.. After attaining equilibrium, which one of
the following statements is correct?
(A) 7 B¢ ¢ 2 * 5atm (the total pressure in the bottle is 5 atm)
(B) 7 ®+¢ NH;z4 2+ 3atm (the partial pressure of NH3 is 3 atm)
(C) NO ehx B & % % 1/2( the molar fraction of NO is 0.5)
(D) & *® 4~ 0.4 s.e7He » NO 4 & # latm (under constant pressure,
when 0.4 g of He is added, then the partial pressure of NO becomes 1 atm)
(B) =7 7™ 4 1.6 5 Op B3k 2NO2(g) = N2O4(9) # £ 5 2 K &% 3atm
Under conditions of constant volume, when 1.6 g of O, is added and
assuming the reaction of 2NOyg —N204(g) cannot occur, then the total
pressure would be 3 atm.



