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1. LUl g — v foR R iz 5 E A s i 2

Which of the following properties is specifically indicative that the compound
contains ionic bond?

(a) It is easily soluble in water. ‘B ST 7K,

(b) It dissolves in water and produces ions. E¥& T /KHE =45 T

(c) In has high melting point. ‘& BA R & 144 .

(d) It can conduct electricity in molten state. ‘EE/FRLIKA FHEW S,
(e) It can form hydrogen bonding. ‘& 7] LA Al S

2. ZLL61.3 gCl, (Mm=70.91 g/mol)EZiBE PCl; X FE, B % 119.3 g PCls (M = 208.2

g/mol) , RIEZX PCls(g) + Cly(g) > PCls(g) ; BIERAZ D

What is the percent yield for the reaction PCls(g) + Cly(g) — PCls(g) if 119.3 g of

PCls (m =208.2 g/mol) are formed when 61.3 g of Cl, (M = 70.91 g/mol) react
with excess PCl;?

(a) 195% (b) 85.0% (c) 66.3% (d) 51.4% (e) 43.7%

3. FHMAENKBERE?

Which of the following will be least soluble in water?

(a) potassium sulfate, K,SO4 (b) ammonium nitrate, NH4;NO;

(¢) chloromethane, CH;Cl (d) calcium chloride, CaCl,
(e) ethanol, C;HsO
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4. TEHR-—FRSEEXRTEBEZRCBREBRINER? ZEHEESR
2,
Which of the lines on the figure below is the best representation of the relationship

between the volume of a gas and its pressure, other factors remaining constant?

=
[}
1S
=]
S
0
0 Pressure (atm)
(@) a (b) b (¢) ¢ (d d (e) e

5. ERB 469 torr , SBE 29.3°C T, —HRRE E5H 60.3L, EREA 243 torr ,

BEA 603L K  EEESI

A sample of methane gas, CH4(g), occupies a volume of 60.3 L at a pressure of 469
and a temperature of 29.3°C. What would be its temperature at a pressure of 243
torr and volume of 60.3 L?

(a) -116.5°C (b) 15.2°C (c) 15.5°C (d) 57.7°C

(e) 310.6°C

6. BERRBEREMERR T ER
The ideal gas law tends to become inaccurate when

(a) BAHRKESD FEERDBARE
the pressure is lowered and molecular interactions become significant
(b)y BHEABRE TR
the pressure is raised and the temperature is lowered
(c) BELAIBBFEERE
the temperature is raised above the temperature of STP
d) RENRBEBEEFE
large gas samples are involved
(c) BERRERFEELZERR

the volume expands beyond the standard molar volume
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7. TELRENSEKEETDEER 28% , AILBRPENEES R RS
Aqueous ammonia is commercially available in a solution that is 28% (w/w)
ammonia. What is the mole fraction of ammonia in such a solution?

(a) 0.017 (b) 0.023 (c) 0012 (d) 024  (e) 0.29

8. RIBRNFEER , ARTABNZRBINRBNEE DRG0 , THRERM
EHIEHE?
Raoult's Law relates the vapor pressure of the solvent above the solution to its
mole fraction in the solution. Which of the following is an accurate statement?
() NFEERBARMEBR
Raoult's Law applies exactly to all solutions
(b) AFEEAREANEERANAR
Raoult's Law works best when applied to concentrated solutions
(c) HFHEERBEARBERR
Raoult's Law works best when applied to dilute solutions
(d) NFEERERNFERBR
Raoult's Law applies only to non-ideal solutions
(e) AERIE

None of these choices is correct

9. #% 15.0g 0.0°C KR F 150.0g 70.0°C BIKRAMBERFETH , BRIRBERE
MABEM , FAEBRREFEHNBERAZD?
15.0 g of ice cubes at 0.0°C are combined with 150. g of liquid water at 70.0°C in
a coffee cup calorimeter. Calculate the final temperature reached, assuming no
heat loss or gain from the surroundings. (Data: specific heat capacity of HO(/),
¢ =4.18 J/gx°C; H,O(s) - H,O(/) AH = 6.02 kJ/mol)
(2) 0.0 (b) 10.6 (c) 30.7 (d)43.2 (e) 56.4

10. AT =BREZ R EAEIF, 518 HKRE NO(g) + O(g) > NOL(9) 2 R B4

Y 21 (enthalpy change)
Calculate the enthalpy change for the reaction NO(g) + O(g) — NOx(g) from the
following data:

O(g) + Os(g) > NOx(g) + Oax(g), AH=-198.9KkJ

03(g) > 1.505(), AH=-142.3kJ

O2(g) > 20(g), AH=495.0k]

(a) -551.6kJ]  (b) -304.1kJ  (c) 190.9kJ (d) 153.8KkJ
(e) 438.4KJ

Page 3 of 8



[ASUES T EIE S T e S

11. RIES A(g) +2B(g) = 2C(g) + 2D(g)EE ERE TRIES T HI &R , Rllt < FE

H = FER 2R 3 (rate law) B{AI?
For the reaction A(g) + 2B(g) — 2C(g) + 2D(g), the following data were
collected at constant temperature. Determine the correct rate law for this reaction.

Trial Initial [A] Initial [B] Initial Rate
(mol/L) (mol/L)  (mol/(L-min))

1 0.125 0.200 7.25
2 0.375 0.200 21.75
3 0.250 0.400 14.50
4 0.375 0.400 21.75

(a) Rate=#k[A][B] (b) Rate=i[A]*[B] (c) Rate=i[A][B]
(d) Rate = k[A] (e) Rate=i[A]

12. 1R¥% 8A(g) + 5B(g) = 8C(g) + 6D(g)Z R FER, , RIN[CIIEHNIEZER A 4.0 mol
L's™, BIBERE{LRZD?
Consider this reaction: 8A(g) + 5B(g) — 8C(g) + 6D(g), If [C] is increasing at

the rate of 4.0 mol L™ 's ', at what rate is [B] changing?

(a) -0.40mol L 's™" (b) -2.5mol L7 's !

() -40molL's" (d) -6.4molL's"

(e) ULEFk A6 EABERILAIEE

None of these choices is correct, since its rate of change must be positive

13. %8 0.45 M CH;COOH # 0.35 M CH;COONa HI#EE AR , pH BEEZ A
What is the pH of a buffer that consists of 0.45 M CH3;COOH and 0.35 M
CH;COONa? K, of CH3COOH is 1.8 x 10 °

(a) 4.49 (b) 4.64 (c) 4.85 (d) 5.00 (e) 5.52

14. FHIB—BEMBRERRAMEBRERERETEETRO.10 mol L™K

T XE B2

Which one of the following is the best representation of the titration curve which
will be obtained in the titration of a weak base (0.10 mol L") with HCI of the

same concentration?
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14 14 14

pH pH pH
71 71 71

a b c
or or or
(a) Volame of HC1 —> (b) Volume of HC1 —> (C) Volame of HC1 —>

141 14

pH pH

-3
T
-3
T

(d) Volime of HC1 — (e) Volime of HC1 —

15. ATFIEFTREERRE?
Which one of the following is not a redox reaction?
(a) Al(OH)4 (ag) +4H'(ag) — Al’(ag) + 4H,0(])
(b)  CeHi204(s) + 602(g) = 6CO(g) + 6H20())
(c) NagFeClg(s) + 2Na(/) — 8NaCl(s) + Fe(s)
(d)  2H;0:(aq) — 2H,0(/) + O1(g2)
(e)  COx(g) +Ha(g) > CO(g) + HaO(g)

16. AIATHREXEMZEIE , B—LBAI K N)RER zn* BRP , T

Zn™" BEREMR Zn(s) ?

Which metal, Al or Ni, could reduce Zn*" to Zn(s) if placed in a Zn2+(aq)

solution?

Zn*" +2¢ — Zn E°=-0.76V
AP +3e — Al E°=-1.66 V
Ni*" +2¢” — Ni E°=-023V
(a) Al
(b) Ni

(c) MTEET Both Al and Ni would work
(d) PR T T Neither Al nor Ni would work
(e) #ELIRTE This cannot be determined.
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17. EE#HCr RFHNEFAREAM?

The electron configuration for the chromium atom is:
(a) [Ar] 4s23d4 (b) [Ar]4s13ds  (c) [Kr]4si3ds (d) [Kr] 4s23d4

(e) BALEEIE none of these

18. & np ENENZEESERNER TIEBERE

An isotope with a high value of n/p will tend to decay through
(a) o decay. (b) P decay. (c) positron decay.
(d) electron capture. (e¢) 7 decay.

19. 3-cylcobutyl-1-propanol E2iB £ potassium dichromate FEBRER P R E(WI T 2

REE) &2 EW R ?

Identify the organic product when 3-cylcobutyl-1-propanol reacts with excess

potassium dichromate in sulfuric acid.

CHzCHJCHz -0OH
+ €XCESS K,Cry04/H;S0, —_—

CH,CH;CH; CH,CH=CH,

(a) (b)
i
CH,CH,C-O0H CH2<|3HCH3
OH

(c) (d)

(e) LALEIE None of these choices is the organic product of the reaction
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20. MRS ARG, AN IERSE, P T UUTRIRERE. Rk
AL DA HE G 2
A certain alkyne has one triple bond, which after complete hydrogenation can
produce an alkane of the following structure. There are how many possible

structures of the alkyne?

CH,-CH,-CH-CH, CH CH CH,

JZH CH3 CH
CH3
(@5 (b) 4 () 3 (d)2 (e) 1

21.

@-CHZOH CH3©-OH

X FY MF b S A MR 28 C; Hg O o LA FW— il & Epfany 2
The two compounds, X and Y, have the same molecular formula of C; Hg O.

Which of the following description is correct?

(a) Both X and Y can react with sodium metal.
X Y AT LA SR A S

(b) Both X and Y can dissolve in NaOH solution.
X Y #REES T A AN

(c) Both X and Y can react with FeCls solution.
X Fi'Y #B R LLG- FeCls ik & A I W,

(d) Both X and Y can decolorize bromine water.
X Y AT LA IR K

(e) Both X and Y are corrosive to our skin.

X F0Y RFBATTA B R AT R
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22. Ffk NHy(CH,)sCOOH JESIMIBEMAE:...

The polymer formed from NH,(CH;,)sCOOH monomerisa .....

(a) % 2% Polyethylene (b) K% Polyamide (c) &Mk Polyester
(d) AHLBLES Organic glass  (e) & i Protein

23. TR TERH B T, AR IEE 2
Which of the following descriptions about palm oil is false?
(a) FEAEHE H vl =5, Palm oil is a triglyceride.
(b) ‘B HAENIE G- H BB ) o
It is composed of fatty acids esterified with glycerol.
(c) EG-# NaOH i S B~ IE R,
It can react with hot NaOH solution to produce soap.
(d) B EERIRYEA 22 C BYKJR it is a main natural source of vitamin C.
(e) AEME WA H TG A58 Palm oil can be used for producing biodiesel.

24, BR— AR AT LUt B 0 i LA T RO A A LA 54 2

Which reagent could differentiate the following two organic compounds?

Q—OH @-CHzﬁ:HCHzOH
OH
Br

Br
()  KMnO4 ¥ solution (I) AgNO; ¥ solution
(Il1) NaOH & solution (IV) /&% sodium metal

(a) LILII (b) 1,10 © ILIV
@ 1v (e) HAthAJ4HE S None of the above.

25, FHIM—IAE S B IR Cu(OH), WSIRIE Rk LLEATIE 2
Which of the following can react with freshly prepared Cu(OH), solution
to form a brick red color precipitate?
() A PEEE Glucose solution
(I) FEFEYAHE Sucrose solution
(I FiMic e i Je Ve R P it
Solution of starch after boiling in dilute sulfuric acid.

(V) Fis Sl A B 0 ey B R R

Palm oil after boiling with dilute sodium hydroxide.

(a) LILII (b) 10 © ILIV
d 1v (e) HAthAJ4H S None of the above.
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