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1. The Claus reactions, shown below, are used to generate elemental sulfur from hydrogen sulfide.
2H,S + 30, — 280, + 2H,0 atomic mass: 0(15.9994), $(32.08)
SO, + 2H,S — 38 + 2H,0 |
How much sulfur (in grams) is produced from 15.0 grams of O,?
a) 67.6g b) 100g ) 150¢g d 30.1g e) none of these

2. Asolution corntains the ions Ag”, Pb**, and Ni**. Dilute solutions of NaCl, Na,SQy, and Na,S are available to
separate the positive ions from each other. In order to effect separation, the solutions should be added in which
order? |
a)  NapSQ,, NaCl, Na,S b) Na,SO,, Na,S, NaCl c) Na,S, NaCl, Na,SO,

d)  NaCl, Na,S, Na,SO, e) NaCl, Na,SO,, Na,S

3. A mixture contained no fluorine compound except methyl fluoroacetate, FCH,COOCHS, (molar mass = 92,07
g/mol). When chemically treated, all the fluorine was converted to CaF, (molar mass = 78,08 g/mol). The mass of
CaF, obtained was 35.3 g. Find the mass of methyl fluoroacetate in the original mixture.

4  599g b) 832g ¢) 299g d 416g e) 208¢g

4. Combustion of coal releases sulfur dioxide into the atmosphere. The following process converts this gas into
sulfuric acid, a component of acid rain.
250,(g) + Os(g) - 2505(g)
S05(g) + H,0()) - HzS04(aq)
[f each tonne of coal produces 6.00 x 10° L of sulfur dioxide {measured at STP), what mass of sulfuric acid can
result from combustion of each tonne of coal? (1 tonne = 1000 kg)
a)  1.31x 10" kg H,80, b) 1.32 x 10* kg H,SO, c) 2.63 x 107 kg H,S0,
d) 263 x 10' kg H,80, &) 5.25x 10' ke H,80,

5. Boyle's law states that;
a)  Equal amounts of gases occupy the same volume at constant temperature and pressure.
b)  The volume of a fixed amount of gas is inversely proportional to its pressure at constant temperature.
¢)  The volume of a fixed amount of gas is directly proportional to its temperature in Kelvin at constant pressure.

d)  The total pressure of a mixture of gases is the simple sum of the partial pressure of all of the gaseous

compounds.

)  The rates of effusion of gases are inversely proportional to the square roots of their molar masses.
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6.  Given the heats of the following reactions:

AH°(K))
L P(s)+6Cl(g) > 4PCL(g) ~1225.6
1L P(s)+50,() > P,0 (s) -2967.3
1L PClL(g) +Cl(g) - PCL(g) -84.2
IV. PClL(g)+ %0,(e) > CLPO(g) -285.7

Calculate the value of AH® for the reaction below:

P,0,(s) + 6PCI(g) - 10CL,PO(g)

410

a) —1105kJ b) —610.1kJ ) —26822KkJ d) -7555.0kJ

e)  None of these is within 5% of the correct answer.

7. Which of the following statements best describes the Heisenberg uncertainty principle?
a)  The exact position of an electron is always uncertain,
b)  The velocity of a particle can only be estimated.
¢)  Itisimpossible to accurately know both the exact location and momentum of a particle.
d)  The location and momentum of a macroscopic object are not known with certainty.

)  The location and momentum of a particle can be determined accurately, but not the identity of the particle,

8. Given the following information:

Li(s) — Li(g) enthalpy of sublimation of Li(s) = 166 kJ/mol
HCl(g) = H(g) + Cl(g) bond energy of HCI = 427 kJ/mol

Li(g) - Li'(g) + & ionization energy of Li(g) = 520. kJ/mol
Cl(g) +e"— Cl(g) electron affinity of Cl(g) = —349 kJ/mol
Li'(g) + CI'(g) —» LiCl(s) lattice energy of LiCl(s) = 829 kJ/mol

Ha(g) — 2H(g) bond energy of H, =432 kJ/mol

Calculate the change in enthalpy for:
2Li(s) + 2HCI(g) — Hy(g) + 2LiCl(s)

a) 302kJ b) 562KkJ c) —497kJ d) -904kJ e) mnone of these

9. The molecular structure of SOCL, is nearly

a)  pyramidal b) bent ¢) octahedral d) trigonal planar ¢) none of these

10.  For how many of the following does the bond order decrease if you add one electron to the neutral molecule?

By, Cp, Py, Fy

a) 0 b) 1 c) 2 d) 3 e) 4
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I1. When one mole of benzene is vaporized at a constant pressure of 1.00 atm and at its boiling point of 353.0 K, 30.23
kJ of energy (heat) is absorbed and the volume change is +28.90 L. What is AH for this process?
(IL-atm=10131

8 2730k b) 33.16k] ¢ 133k d) 3023k e 59.13k

12, Asalt, MY, crystallizes in a body-centered cubic structure with a Y™ anion at each cube comer and an M cation at

the cube center. Assuming that the Y~ anions touch each other and the M" cation at the center, and the radius of Y~

is 1.50 x 10" pm, the radius of M*is: (/2 =1.414, 43 =1.732)

a) 62.0pm b) 110. Pm c) I124pm d) 220. pm e)none of these

13. A benzene-toluene solution is allowed to come to equilibrium with its vapor, The vapor is then condensed and
found to contain 50.0 mole percent of each component. Calculate the composition (mole percent) of the original
solution. The vapor pressures of pure benzene and toluene at this temperature are: 750. torr and 300. torr,

respectively,

a)  50.2% benzene b)  28.6% benzene ¢) 71.0% benzene d) 40.0% benzene e) none of these

14, What is reverse osmosis?

a)  the application, to a concentrated solution, of a pressure that is greater than the osmotic pressure, such that
solvent flows from the concentrated solution to the dilute solution

b)  the application, to a dilute solution, of a pressure that is greater than the osmotic pressure, such that solvent
flows from the concentrated solution to the dilute solution

¢)  the application, to a concentrated solution, of a pressure that is greater than the osmotic pressure, such that
solute flows from the concentrated solution to the dilute solution

d)  the application, to a dilute solution, of a pressure that is greater than the osmotic pressure, such that solute
flows from the concentrated solution to the dilute solution

e)  the application, to a concentrated solution, of a pressure that is greater than the osmotic pressure, such that

solvent flows from the dilute solution to the concentrated solution

15. For areaction: aA — Products, [A], = 4.4 M, and the first two half-lives are 56 and 28 minutes, respectively.

Calculate £ (without units). (/n2= 0.693)
a)  79x107 by 41x10° ¢) 3.9x107 d) 8.1x107 &) none of these

16. Thereaction: A — B+C

is second order in A. When [A], = 0.100 M, the reaction is 20.0% complete in 28.9 minutes. Calculate the value of

the rate constant (in L/min-mol).

a)  8.65x107 b)6.92x10™ ¢) 195 d) 1.38 &) none of these
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Of what use is it to find a rate law for a reaction?

a)  We can use the rate law to directly determine coefficients in the balanced equation.

b)  From the rate law we can evaluate potential reaction mechanisms.

¢)  Therate law gives us a good indication of the thermodynamic stability of the products.
d)  The rate law can lead us to determine the equilibrium constant for the reaction.

e)  None of these.

At 500.0 K, one mole of gaseous ONCI is placed in a one-liter coritainer. At equilibrium it is 4.5% dissociated
according to the equation shown here: 20NCl =—— 2NO + Cl,. Determine the equilibrium constant,

a)  5.0x10° b)) L1x10° ¢ 47x102 d) 96x10" &) 2.0x10*

The reaction:

Hy(g) + L(g) — 2HI(g)

has K, = 45.9 at 763 K. A particular equilibrium mixture at that temperature contains gaseous HI at a partial

pressure of 4.00 atm and hydrogen gas at a partial pressure of 0.229 atm. What is the partial pressure of [,?

a)  0229atm b} 0381 atm c) 1.52atm d) 10.9 atm e) 69.9 atm

What is the equilibrium concentration of HPO,” ina0.115 M solution of HaPO4(ag)? (Ka =75 %1072, K, =62 x
107, Ky = 4.8 x 1071

a) 84x10° M b) 2.6x102%M ¢) 48x10%M &) 62x10°%M e) 23x107 M

Which of the following is true about the pH of a solution of sulfuric acid?

a)  Ifthe solution is dilute the pH can not be calculated.

b)  Ifthe solution is dilute the pH is completely controlled by the first dissociation.

¢)  Ifthe solution is dilute the pH is completely controlled by the second dissociation.

d)  Ifthe solution is concentrated the pH is partially controlled by the second dissociation.
e)  Ifthe solution is dilute the pH is partially controlled by the second dissociation.
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22, Consider the following indicators and their pH ranges:

Methyl orange 3.2-44
Methyl red 4.8-6.0
Bromothymol blue 6.0-7.6
Phenolphthalein -8.2-10.0
Alizarin vellow 10.1-12.0

Assume an indicator works best when the equivalence point of a titration comes in the middie of the indicator

range. For which of the following titrations would methyl red be the best indicator?

a)  0.100 M HNO; + 0.100 M KOH

b)  0.100 M aniline (K}, = 3.8 x 10™%) + 0.100 M HCI

¢)  0.100 MNH; (K, =1.8 x 107+ 0.100 M HCl

d)  0.100 MHF (K, =7.2 x 107 + 0.100 M NaOH

e)  0.100 M acetic acid (K, = 1.8 x 107°) + 0.100 M NaOH

23.  The K for the complex ion Ag(NH;)," is 1.7 x 107, The K, for AgCl is 1.6 x 107", Calculate the molar solubility
of AgClin 1.0 A NH;.

a)  52x10% b) 47x107 ¢) 29x10° d) 13x10° € 1.7x107°

24.  What is the best way to ensure complete precipitation of SnS from a saturated H,S solution?
a)  Add more H,S, b) Add a strong acid. c) Add a weak acid.
d) Add astrong base. e) Add a weak base.

25, As Oy(/) is cooled at 1 atm, it freezes at 54.5 K to form Solid I. At a lower temperature, Solid I rearranges to Solid
I, which has a different crystal structure. Thermal measurements show that AH for the I —» II phase transition is

-743.06 J/mol, and AS for the same transition is -17.0 J/K mol. At what temperature are Solids I and II in

equilibrium?
a) 13.6K b) 437K c) 198K d) 982K

¢)  They can never be in equilibrium because they are both solids,

26.  The following question refers to the following system:

3Ag(s) + NOy (aq) + 4H'(ag) — 3Ag'(ag) + NO(g) + 2H,0())
Anode reaction: Ag — Ag'(ag) + le” °=-0.7990 V
Cathode reaction:NO; (ag) + 4H (aq) + 3e” — NO(g) + 2H,0(]) £°=0.9640 V

0.0591
"

Determine the equilibrium constant at 25°C., (E=E°-

log(Q)

a)  6.193 x 10 b) 3.107 x 10% ¢ 4211x107° d) 2375x10° e)3.126
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27.  Choose the correct molecular structure for SeBr,.

a)  trigonal bipyramidal ~b) trigonal planar c) tetrahedral d) octahedral e) none of these

28.  For the process Co(NH;)sCI** + CI” — Co(NH;),Cl,” + NH; what would be the ratio of cis to trans isomer in the
product?

a) 1:1 b)1:2 c¢) 1:4 d)4:1 e 2:1

29.  Which has the greatest number of unpaired electrons?
a)  The square planar complex Ni(CN),*",
b)  The tetrahedral complex FeCl,.
c)  Neither of the above have any unpaired electrons.

d)  Both (A and B) have the same number (non-zero) of unpaired electrons.

e)  More information is needed.

30. When heat is added to proteins, the hydrogen bonding in the secondary structure breaks apart. What are the
algebraic signs of AH and AS for the denaturation process?
a)  Both AH and AS are positive.
b)  Both AA and AS are negative.
c)  AH is positive and AS is negative,
d)  AHisnegative and AS is positive.
e)  AH is positive and AS is 0.

i P22 BMA545 0 £104%

1) Balance the following equation by half-reaction method.
Crls(s) + Cly(g) = CrO4¢*(aq) + 104 (ag) + Cl(ag)  in basic solution

2) Arsenic acid (H3AsOy) is a triprotic acid with K, = 5.00 x 10° (pKa =2.30), Ky = 8.00 x
10® (pKy = 7.10) and Kz = 6.00 x 10™° (pKys = 9.22). Calculate the pH of a 0.20 M
NaH;AsQO4 solution.



