X <
—_

B E A

B

AT LR VB L

e+ B 15 B E BT TR L IIA A YRR

13 S 2Ll B oMy o B
IR : : Ve e A E R o7 ’bﬁ ©
TEREF 100 44 AP R4S 0100 &
s Lt R :} >
— T ¥AR TR —
. . N A
TR L 1004 48
f,T:— 5= },\“ . f\,]‘i} A,\ . 100 A)\
fe% = 50
CERT RFEL TERE L E
cFEEE A E A TR LHM
3 o v N L= —
o % 1351 % 30455 HiEaE  A45= A o
22 v i = B ! N\
o £ 3 MEFEM FAN A ABmE LA
2 P = ol
55 7o
—_ ~ d.
-~ 2P A
hy-.\régeﬂ - - héllt}m
1 2
H He
10079 4.0026
lithiurm beryllium boron carbon nitrogen oxygen fluorine neon
3 4 5 10
Li | Be BI{C|N|O|F|Ne
6,941 90122 10811 12.01 14.007 15999 18,998 20180
sodium | magnesium aluminium silicon phosphorus sulfur chlorine argon
1 12 13 14 15 16 17 18
Na | Mg Al | Si| P | S |Cl|Ar
22.990 24.305 26.982 28,086 30974 32.065 35453 39,948
potassium caleium scandium titanium vanadium | chromium | manganese iron cobalt nickel copper zine gallium germanium arsenic selenium bromine krypton
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K |Ca Sc|Ti|V|[Cr|Mn|Fe|Co| Ni|Cu|Zn|Ga|Ge|As|Se|Br|Kr
39,098 40.078 44,956 47 887 50.942 51,996 54,938 55,845 58,933 58,603 63.546 65.39 69723 7281 74922 78.96 79.904 B83.50
rubidiom slontium ytirium Zirconiam nicbium | molybdenum| technetium | ruthenium rhodium palladium silver cadmium indium tin antimony tellurium iodine xenon
37 38 39 40 4 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb| Sr Y |Zr [Nb|Mo|Tc |Ru|Rh|Pd|Ag|Cd|In |Sn|{Sb|Te| | |Xe
854688 AT.62 88,906 91224 92.906 95.94 98] 101.07 102.01 106.42 107.87 11241 114.82 11871 76 127,60 126.90 131.29
caesium bariurm lutetium hafnium tantalum tungsten rhenium osmium inidium platinum aold mereury thallium lzad bismuth polonium astatine radon
55 56 57-10 il 2 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Ba| ¥ |[Lu|/Hf [Ta| W |Re|Os| Ir | Pt |/Au|Hg| Tl |Pb| Bi |Po| At |[Rn
122.91 137.33 174.97 178.49 180.95 18384 186.21 19023 192.22 196.08 196.97 200.59 204.38 2072 208.98 [209 [210] [222]
francium radium lawreneium [ rutherfordium| — dubnium | seaborgium | bohrium hassium | meitnerium | ununnilium | unununium | ununbium ununquadium
87 88 89-102 103 105 106 107 108 109 110 12
Fr{Ra|**| Lr| Rf|Db|Sg|Bh|Hs| Mt UunUuu/Uub Uuq
[223 [226] [262] [261] [262] [266] [264] [269] [268] [271] [272) [277] [ (289 |
S N2 2. o R
728 & KB ¥ Bcfody B4 B ¥ e
R = 8.314 J/mol K = 0.0821 L atm/K mol; Avogadro s number = 6.022x10%
R 1 E %67




CEEESESILE EX Pl R e 4

PR ST LR | P TR

3) SR 2Ll B oMy B
SEET 100 A4 A PR 1100 A RERAIFEP L

For Questions 1~30, each guestion has only one correct answer.

1. Which of the following is an example of a quantitative observation?
a. The piece of metal is longer than the piece of wood.
b. Solution 1 is much darker than solution 2.
c. The liquid in beaker A is blue.
d. The temperature of the liquid is 60°C.
e. At least two of the above (A-D) are quantitative observations.

2. You are asked to determine the perimeter of the cover of your textbook. You measure the length as
36.71 cm and the width as 24.83 cm. How many significant figures should you report for the
perimeter?

a.l; b2, ¢3; di4;, eb5

3. Which of the following pairs of compounds can be used to illustrate the law of multiple

proportions?

a. NHs and NH4CI; b. ZnO; and ZnCly; c. H20 and HCI; d. CH4 and COz2; e. NO and NO>

4. Which of the following statements are true of uranium-238?

. Its chemical properties will be exactly like those of uranium-235.

I1. Its mass will be slightly different from that of an atom of uranium-235.

I11. 1t will contain a different number of protons than an atom of uranium-235.

IV. It is more plentiful in nature than uranium-235.

a. LIV, b LI G e L v do I TV, e all of these

5. Iron is biologically important in the transport of oxygen by red blood cells from the lungs to the

various organs of the body. In the blood of an adult human, there are approximately 2.63 x 10% red

blood cells with a total of 2.90 g of iron. On the average, how many iron atoms are present in each red
blood cell?

a.1.19x10% b.8.41x107%; ¢.3.13x10%; d.2.63x10%; e.6.16x 102
6. Which compound contains the highest percent by mass of hydrogen?

a. HCI;  b.H20; c.H2S0s4; d.H.S; e.HF

7. The interaction between solute particles and water molecules, which tends to cause a salt to fall

apart in water, is called
a. hydration; b. polarization; c. dispersion; d. coagulation; e. conductivity

8. You have two solutions of sodium chloride. One is a 2.00 M solution, the other is a 4.00 M

solution. You have much more of the 4.00 M solution and you add the solutions together. Which of

the following could be the concentration of the final solution?
a.2.20 M; b. 3.00 M; c. 3.20 M; d. 6.00 M; e. 6.60 M

y
DO
=

.
[@p]
=

Fow g da




CEEESESILE EX Pl R e 4

fprgang ERSIRI CLIREE

3) SR 2Ll B oMy B
FEEER D100 A4 LR b 100 A RRRTFABIL

9. Aqueous solutions of sodium sulfide and copper(Il) chloride are mixed together. Which statement
is correct?
a. Both NaCl and CusS precipitate from solution.
b. No reaction will occur.
c. CuS will precipitate from solution.
d. NaCl will precipitate from solution.
e. A gas is released.
10. A gas sample is held at constant pressure. The gas occupies 3.62 L of volume when the
temperature is 21.6 °C. Determine the temperature at which the volume of the gas is 3.43 L.
a.311K; b.279K; ¢ 205K; d.295K; e 552K
11. Consider a sample of gas in a container on a comfortable spring day. The Celsius temperature
suddenly doubles, and you transfer the gas to a container with twice the volume of the first
container. If the original pressure was 12 atm, what is a good estimate for the new pressure?
a.3atm; b.55atm; c.15atm; d.12atm; e.6.4atm
12. For a particular process g = —17 kJ and w = 21 kJ. Which of the following statements is false?
a. Heat flows from the system to the surroundings.
b. The system does work on the surroundings.
c. AE=+4KkJ
d. The process is exothermic.
e. None of the above is false.
13. A 47.4 g sample of a metal is heated to 95.2°C and then placed in a calorimeter containing 120.0
g of water (c = 4.18 J/g°C) at 21.5°C. The final temperature of the water is 24.5°C. Which metal was
used?
a. Aluminum (c = 0.89 J/g°C)
b. Iron (c = 0.45 J/g°C)
c. Copper (c =0.20 J/g°C)
d. Lead (c =0.14 J/g°C)
e. none of these
14. Which of the following frequencies corresponds to light with the longest wavelength?
a.3.00x 10¥%¥s?; b.4.12x10%s%; ¢.850x 10°s?; d.9.12x 10%s!; e.3.20x 10°s™
15. Atoms with greatly different electronegativity values are expected to form
a. no bonds; b. covalent bonds; c. triple bonds; d. ionic bonds; e. none of these
16. Based on electronegativities, which of the following would you expect to be most ionic?
a.N2; b.CaFy; ¢.CO2; d.CHs e .CFs
17. In the molecule C2H4 the valence orbitals of the carbon atoms are assumed to be

T oW A ¥ 3 F % 6%
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a. not hybridized; b. sp hybridized; c. sp? hybridized; d. sp® hybridized; e. dsp hybridized

18. Cubic closest packing is another name for
a. simple cubic packing
b. body-centered cubic packing
c. face-centered cubic packing
d. hexagonal closest packing
e. more than one of these

19. Which of the following is true?
a. By spontaneous we mean that the reaction or process will always proceed to the right (as
written) even if very slowly. Increasing the temperature may speed up the reaction, but it does
not affect the spontaneity of the reaction.
b. By spontaneous we mean that the reaction or process will always proceed to the left (as
written) even if very slowly. Increasing the temperature may speed up the reaction, but it does
not affect the spontaneity of the reaction.
c. By spontaneous we mean that the reaction or process will always proceed to the left (as
written) even if very slowly. Increasing the temperature may speed up the reaction and it
generally affects the spontaneity of the reaction.
d. By spontaneous we mean that the reaction or process will always proceed to the right (as
written) even if very slowly. Increasing the temperature may speed up the reaction, and it
generally affects the spontaneity of the reaction.

e. None of the above is true.
20. The unit cell in a certain lattice consists of a cube formed by an anion at each corner, an anion in
the center, and a cation at the center of each face. The unit cell contains a net:
a. 2 anions and 3 cations
b. 5 anions and 3 cations
c. 5 anions and 6 cations
d. 3 anions and 4 cations
e. 2 anions and 2 cations
21. In a 0.1 molar solution of NaCl in water, which one of the following will be closest to 0.1?
a. The molality of NaCl.
b. The mass fraction of NaCl.
c. The mass percent of NaCl.
d. The mole fraction of NaCl.
e. All of these are about 0.1.
22. Rank the following compounds according to increasing solubility in water.
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I. CH3—CH>—CH>—CHpg; 1l. CH3—CH>—O—CH>—CHs; 111. CH3—CH>—OH; IV. CH3-OH
a. l<lll<iv<ll
b.I<H<IV<III
c.lli<Iv<ll<l
diI<lli<Il<IV
e. None of these (A-D) is correct.
23. Consider the following rate law: Rate = k[A]™"[B]™ How are the exponents n and m
determined?
a. by using the balanced chemical equation
b. by using the subscripts for the chemical formulas
c. by using the coefficients of the chemical formulas
d. by educated guess
e. by experiment
24. For a reaction in which A and B react to form C, the following initial rate data were obtained:

[A] [B] Initial Rate of Formation of C
(mol/L) (mol/L) (mol/L-s)

0.10 0.10 1.00

0.10 0.20 4.00

0.20 0.20 8.00

What is the rate law?

a. Rate = k[A][B]

b. Rate = K[A]*[B]

c. Rate = k[A]®

d. Rate = kK[A]*[B]?

e. Rate = k[A][B]?
25. Which of the following is true about chemical equilibrium?

a. It is microscopically and macroscopically static.

b. It is microscopically and macroscopically dynamic.

c. It is microscopically static and macroscopically dynamic.

d. It is microscopically dynamic and macroscopically static.

e. None of these are true about chemical equilibrium.
26. Consider the reaction: 2S02(g) + O2(g)=2S0z3(g) at constant temperature. Initially a container is
filled with pure SO3(g) at a pressure of 2 atm, after which equilibrium is reached. If y is the partial
pressure of O at equilibrium, the value of Kp is:
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27. Which of the following is a conjugate acid/base pair?
a. HCI/OCI;  b. H,SO4/S04*; ¢. NH4*/NHs; d. HsO*/OH~; e. more than one of these
28. The solubility of Cd(OH). in water is 1.69 x 10~ mol/L. The Ksp value for Cd(OH)2 is
a.1.93x 10" b.4.83x10%; ¢5.71x 101 d.1.69 x 10%; e. none of these
29. Which of the following statements is true?
a. The total energy of the universe is constant, but the entropy is increasing.
b. The total energy of the universe is increasing, but the entropy is constant.
c. The total energy of the universe increases, while the entropy decreases.
d. The total energy and entropy of the universe are both increasing
e. None of these.
30. How many electrons are transferred in the following reaction?
2ClO3™ + 12H" + 101" — 517 + Cl + 6H20
a.12; b.5; ¢ 2; d.30; e 10

Calculation Question

31. Calculate the lattice energy for LiBr(s) given the following:
» sublimation energy for Li(s): +166 kJ/mol

A Hs for Br(g) : +97 kJ/mol

first ionization energy of Li(g): +520. kJ/mol

electron affinity of Br(g): —325 kJ/mol

enthalpy of formation of LiBr(s): —-351 kJ/mol
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