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1. Which of the following statements are frue of uranium-2387

I.  Its chemical properties will be exactly like those of uranium-235.
II. Its mass will be slightly different from that of an atom of uraniurn-233,
ITL It will contain a different number of protons that an atom of uranium-235.
IV. It is more plentiful in nature than uranium-235.

(@) IIL IV, () L, IL 1L, () L, 11, 1V, (d) 11, 111, IV, (e) all of these.

2. Which of the following pairs can be used to illustrate the law of multiple proportions?
(2) SO and SOy, (b) CO and CaCo3, (¢) HpQ and C19H»7011, (d)H7SO4 and HyS, (e) KCl and
KClO».

3. The atomic mass of rhenium is 186.2. Given that 37.1% of natural rhenium is rhenium-185, what is
the other stable isotope? '

183 187 189 181 190
(a) 75 Re, (b} 75 Re, (¢) 75 Re, (d) 75 Re, (e} 75 Re.

4. Nitric acid contains what percent hydrogen by mass?
{a) 20.0, (b) 10.0, (c) 4.50, (d) 1.60, (e) 3.45%.

5. What volume of 18.0 M sulfuric acid must be used to prepare 15.5 L of 0.195 M HpS04?
(a) 168, (b) 336, (c) 92.3, (d) 226 mL, (e) none of these.

6. The following reactions
2K(s) + Bro(1) ~» 2KBi(s)
AgNO3(aq) + NaCl(aq) — AgCl(s) + NaNOz(aq)
HCl{(aq) + KOH(aq) — H»yO(l) + KCl(aq)
are examples of
(a) precipitation reactions. (b) redox, precipitation, and acid-base, respectively. (¢) precipitation (two)

and acid-base reactions, respectively. (d) redox reactions. (&) none of these.

7. 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 3.45 L. _

(a) 309, (b) 281, (c) 20.6, (d) 294, (¢) 326 K.

8. Given reaction Np + 3Hp — 2NH3, you mix 1 mol each of nitrogen and hydrogen gases under the
same conditions in a container fixed with a piston. Calculate the ratio of volumes of the container

(Vfinal/ Vinitial)-
(a) 0.67, (b) 1.00, (c) 1.33, (d) 1.50, (¢) none of these.

9. Consider the reaction Hy + 15 === 2HI whose K = 54.8 at 425°C. Ifan equimolar mixture of
reactants gives the concentration of the product to be 0.50 M at equilibrium, determine the concentration
of the hydrogen.

(@) 1.6 x 1074, (b) 1.2 x 1073, (¢) 4.6 x 1073, (d) 6.8 x 102, () 9.6 x 102,
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10. Consider the following system at equilibrium:
No(g) +3Hp(g) = 2NH3(g) +92.94 kJ
Which of the following changes will shift the equilibrium to the right?

L. increasing the temperature; 1L decreasing the temperature; 111 increasing the volume;
IV. decreasing the volume; V. removing some NH3; VI. adding some NH3; VII. removing some N»;
VIII. adding some N»

(a) L 1V, VI, VII, (b) IL, IIL, V, VIIL, (¢) I, VI, VIIL (&) L, 11, V, VII, (e) 1L, IV, V, VIIIL

I'1. The equilibrium constants () for HCN and HF in HyO at 25°C are 6:2 x 10~10 and 7.2 x 104,
respectively. The relative order of base strengths is:

(@) F~>Hy0O>CN—, (b) HpO>F~>CN-, (¢) CN—>F > HZO (d) F> CN—> H»0, (¢) none of
these.

12. Approximately how much water should be added to 10.0 mL of 12.0 M HCI so that it has the same
pH as 0.90 M acetic acid (K; =1.8 x 10-5 )?

(a) 30 mL, (b) 300 mL, (¢) 3 L, (d) 30 L, () 300 L.

13. Calculate the pH of a solution that is 0.5 M in HF (K, = 7.2 x 10~4} and 0.6 M in NaF.
(a) 1.72, (b) 3.32, (c) 4.44, (d) 5.53, (e) 8.46.

14. For a solution equimolar in HCN and NaCN, which statement is false?

(a) This is an example of the common ion effect,

(b) The [H*] is larger than it would be if only the HCN was in solutlon

(c¢) The [H*] is equal to the K.

(d) Addition of more NaCN will shift the acid dissociation equilibrium of HCN to the left.
(e) Addition of NaOH will increase [CN~] and decrease [HCN],

15. Which of the following statements correctly describes the signs of ¢ and w for the following
exothermic process at P =1 atm and 7= 370 K?

HO0(g) —»  HO00)

(a) g and w are negative. (b) ¢ is positive, w is negative. (c) g is negative, w is positive. (d) g and w are
both positive. (¢) ¢ and w are both zero.

16. Given the equation S(s) + Op(g) — SO9(g), AH =-296 kI, which of the following statement(s) is
(are) true?

1. The reaction is exothermic.

II. When 0.500 mole sulfur is reacted, 148 kJ of energy is released.

II1. When 32.0 g of sulfur are burned, 2.96 x 105 J of energy is released.

() Only Iis true. (b) Only Il is true. (c) I and II are true. (d) I and 111 are true. (e) L, I1, and IIT are true.

17-18. The enthalpy of vaporization of ethanol is 38.7 kJ/mol at its boiling point (78°C).

17. Calculate the value of ASgyy when 1.00 mole of ethanol is vaporized at 78.0°C and1.00 atm.
(a) 0, (b) 496, (c) 110, (d) 110, (e} —496 J/K mol.

18. Calculate the value o‘f AS when 1.00 mole of ethanol is vaporized at 78.0°C and 1.00 atm.
(a) 0, (b) 496, (¢) 110, (d) -110, () ~496 J/K mol.
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19. Name the following:

Cl CH,
\ /

\
HC cl

(a) 2-chloro-3-chloro-cis-2-butene, (b) 2,3-dichloro-cis-2-butene, (¢) 2,3-dichloro-trans-2-butene, (d) 1-
chloro-1-methyl-2-chloro-propene, (e) 2,3-dichloro-1-methyl-propene,

20. How many structural and geometrical isomers are there of chloropropene?

(a) 2, (b) 3, (c) 4, (d) 5, (e) none of these.

21. Which of the following is nof determined by the principal quantum number, n, of the electron in a
hydrogen atom?

{(a) the energy of the electron.

(b) the minimum wavelength of the light needed to remove the electron from the atom.
{c) the size of the corresponding atomic orbital(s).

- (d) the shape of the corresponding atomic orbital(s).

(e) All of these are determined by .

22. On a planet where the temperature is so high, the ground state of an electron in the hydrogen atom is
n=4. What is the ratio of IE on this planet compared to earth?

@1:4,(0)4:1,(c)1:16,(d)16:1,(e)1:1.

23. How many of the following molecules possess dipole moments?
BHj3, CIF3, CHy, PCls, HyO, HF, Hy, SF4, Xel'4
@1, (6)2,{c)3,(d4,(e) 5.

24. Which of the following molecules (or ions) has a dipole moment?
(a) COq, (b) COs*, (c) NHy", (d) PF3, () none of these.

25. The hybridization of Cl in ClF3 is
@) sp, () sp2, (c) sp3, (d) dsp3, () d2sp.

26. Which of the following diatomic molecules has a bond order of 27
(a) By, (b) Cy (c) Py, (d) Fp, (e) Nay,

27-28. The reaction A — B + C is known to be zero order in A with a rate constant of 5.0 x 10~2 mol/L-
s at 25°C. An experiment was run at 25°C where [A]g = 1.0 x 10=3 M.

27. After 5.0 minutes, the rate is
(2) 5.0 x 1072, (b) 2.5 x 1072, (¢) 1.2 x 102, (d) 1.0 x 10~3 mol/L- s, (e) none of these.

28. The half-life for the reaction is
(a) 1.0 x 1072, (b) 1.0 x 102, (¢) 5.0 x 102, (d) 5.0 x 104 s, (e) none of these.

29. A metal crystallizes with a face-centered cubic lattice. The edge of the unit cell is 408 pm. The
diameter of the metal atom is:
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(a) 144, (b) 204, (c) 288, (d) 408 pm, (e) none of these.

30. Which one of the following statements about solid Cu (face-centered cubic unit cell) is incorrect?
(a) It will conduct electricity.

(b) There are two atoms per unit cell.

(c) The number of atoms surrounding each Cu atom is 12.

(d) The solid has a cubic closest-packed structure,

{(e) The length of a face diagonai. is four times the Cu radius.
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1. How many unpaired electrons are in the following complex jons? (a) [Cr(CN)s]*, (b) [Co(NH3)J**,
(c) [CoFs]*, and (d) [RuHs)e]*". (44")

2. Consider the galvanic cell based on the following half-reactions:
A +3e > Au E=150V

TH+e — T E%=-034V ‘

(a) Determine the overall cell reaction and calculate E%ey.

(b) Calculate AG® and K for the cell reaction at 25°C.

(c) Calculate Ecen at 25°C when [Au**] = 1.0 x 10? M and [TI'] = 1.0 x 10 M. (6%




