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1. Which of the following atomic symbols (& F 74 3£) is incorrect?

14 37 32 39 14
@ 6 Cr (0) 17 CL () 15 P (@) oK. (&) gN.

2. One molecule of a compound weighs 2.03 x 10?2 g. Its molar mass (FF)is:
() 48.0 g/mol, (b) 92.1 g/mol, (¢) 114 g/mol, (d) 122 g/mol, (&) none of these.

3. A 2.00-g sample of an oxide of bromine is converted to 2.936 g of AgBr. Calculate the empirical
formula (% 8 &) of the oxide. (AgBr = 187.78 and Br = 79.90)

(2) BrO3, (b) BrOy, (¢) BrO, (d) Bry0, (e) none of these.

4. What mass of calcium chloride, CaClp (CaCly = 110.98) is needed to preparé 2850 Lofal56 M
solution?

- (2) 259 g,(b) 60.8 g, (¢} 111 g, (d) 203 g, (e) 493 g.

5. A balloon (73,3K) has a volume of 1.20 liters at 24,0°C. The balloon is heated to 48.0°C. Calculate ,
the new volume of the balloon.

(a) L20L, (b) 1.30L, (c) 1.70 L, (d) 2.10 L, (¢) 2.40 L.,

6. A sample of helium gas (£ £.) occupies 12.4 1, at 23°C and 0.956 atm. What volume will it occupy
at 40°C and 1.20 atm? ‘

(a) 0.488 L, (b) 6.28 L, (c) 12.4 L, (d) 104 L, () 17.2 L.

7. Hydrogen (£, ®&,) and chlorine (#, f1,) gases react to form HCI. You and a friend are on opposite
sides of a long hallway, you with Hp and your friend with Cly. You both want to form HC in the
middle of the room. Which of the following is true?

(a) You should release the Hy first.

(b) Your friend should release the Cly first,

(c) You both should release the gases at the same time.

(d) You need to know the length of the room to answer this question.

(e) You need to know the temperature to answer this question.

8. A 40.2 g sample of a metal is heated to 99.3°C and then placed in a calorimeter (£ #t) containing
120.0 g of water (¢ = 4.18)/g°C) at 21.8°C. The final temperature of the water is 24.5°C. Which metal
was used?

(a) Aluminum (c = 0.89J/g°C), (b) lron (¢ = 0.45J/g°C), (¢) Copper (¢ = 0.20/g°C), (d) Lead (c =
0.14)/g°C), (e) none of these.

9. When 0.157 mol NH3 is reacted with excess HCI, 6.91 kJ of energy is released as heat. What is AH
for this reaction per mole of NH3 consumed?

(a) 227 3, (b) —1.08 kJ, (c) —44.0 kI, (d) +22.7 J, (¢) +44.0 k.

10. How many electrons in an atom can have the quantum numbers (% F ) n=3, /=27



(2)2,(b) 5,(c) 10, (d) 18, (e) 6.

11. Which of the following atoms or ions has 3 unpaired electrons (k&% # & F)?
@ N, (b)0,(c) C,(d) B, (&) F.

12. How many of the following molecules possess dipole moments (4% 4% 3E)?
BH3, CHy4, PCls, H2O, HF, Hp
@ 1L, ®2,(c)3,(d)4,(e) 5.

13. Which of the following has a Lewis structure (% 4 -+ & ) most like that of C032-9
(2) COy, (b) 032, (¢) NO3~, (d) 03, ()NO2.,

14. The hybridization (G& ) of Cl in CIF,t is
(a) sp, (b) sp2, (c) sp>, (d) dsp3, (e) d2sp3.

15. Which of the following species has the largest dissociation energy (##f 4E)?
(a) O, (5)027, (c) 022, (d) 027, (e) 02,

16-17. Consider the following data concerning the equation:
HyO9 + 31+ 2H" — 13~ + 210

[H207] 1] [HY] rate
[ 0.100 M 5.00x 10-4 ™M 1.00 x 102 M 0.137 M/sec
1L 0.100 M 1.00x 103 M 1.00 x 102 M 0.268 M/sec
11, 0.200 M 1.00x 103 M 1.00x 102 M 0.542 M/sec
1v. 0.400 M 1.00x 1073 M 2.00x 102 M 1.084 M/sec

16. The rate law (& J& ik % & 48 5¥) for this reaction is

(a) rate = k[Ho 0o [I-JIHT, (b) rate = k[HyOo 2[I-12[H ]2, (c) rate = k[I"][H*], (d) rate =
K[HpO2][H*], (e) rate = k[11,071[1°].

17. The average value for the rate constant k (G % ##) is

(a) 2710, (b) 2.74 x 104, (¢) 137, (d) 108, (e)‘ none of these.

18. Calculate Kp for HyO(g) + % Oz(g) = HpOx(g) at 600 K, using the following data:
Ho(g) + Oa(g) == Hy09(g) Kp=23x106at 600 K
2Hp(g) + Ox(g) = 2Hp0(g)  Kp=18x 1037 at 600 K

(a) 4.4 x 1043, (b) 9.8 x 1024, (c) 1.2 x 1074, (d) 5.4 x 10-13, (&) 2.6 x 1031,

19. A solution of 8.0 M formic acid (HCOOH) is 0.47 % ionized. What is the K of formic acid?
(a) 3.4 x 1078, (b) 1.8 x 104, (¢) 6.9 x 10-9, (d) 3.8 x 102, (¢) need more data.

20. Which of the following solutions will be the best buffer (4 &5 4&) at a pH of 9.267 (K, for
HC,H305 is 1.8 x 1075, Ky, for NH3 is 1.8 x 10°9),

(a) 0.10 M HCpH309 and 0.10 M Na C2H309




(b) 5.0 MHC2H307 and 5.0 M Na CoH30-
(¢) 0.10 M NH3 and 0.10 M NH,4Cl

(d) 5.0 M NH3 and 5.0 M NH4Cl

(e} 5.0 M HC,H307 and 5.0 M NH3

21. The heat of vaporization (74,46 %) for 1.0 mole of water at 100°C and 1.0 atm is 40.6 kJ/mol.
Calculate AS for the process HpO(l) — HoO(g) at 100°C.

(a) 109 J/K mol, (b) 109 J/K mol, (c) 406 J/K mol, (d) —406 J/K mol, (e) none of these,

22. In which case must a reaction be spontaneous ( & 4 ¢%) at all temperatures?
(a) AH js positive, AS is positive.

(b} Al = 0, AS is negative.

(c) AS =0, AH is positive.

(d) AH is negative, AS is positive.

{e) none of these

23. Which of the following is the best reducing agent (GEB H))?

Clp +2¢- — 2CI E°=136V
Mg2* + 2¢- > Mg E°=-237V
20* +2¢" — Hy °=0.00 V

(a) Chy, (b) Hy, (¢) Mg, (d) Mg2™, (e) CI~
24. Which metal ion has a d> electron configuration (‘-4 #8)?

(a) Pd2*, (b) Agt, (c) Fe3™T, (d) Os2+, (e)Co2+,

25. Which of the following coordination compounds (&t 41t 4+44) will form a precipitate (L)
when treated with an aqueous solution (i) of AgNO3?

() [CriNH3)3C13], (b) [Ce(NH3)6]Cl3, (¢) [Cr{NH3)C1]SO4, (d) Naz[Cr(CN)g], (c) Naz[CrClg].



