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1. Forwh:chgasdo&temoleculshave&:emaﬂstaveragehrwhcmet-gy’

a) He d). NH;
b) a, e) all gases the same
o CH,

2. Considerthefollowingreacﬁorg
2HF(g) == H,(g) +F2(g) (X=1.00x10?

Given 1.00 mole of HF(g), D.SOOmoleosz(g) and 0.750 mole of F,(g) are mixed in a
SOO-Lﬂask,dehennmeﬂmereachmquohent,Q,andﬂmnetduechmtoadueve

equilibrium.
a) Q= 0.150; the equilibrium shifts to the right.
b) Q= 0375; the equilibrium shifts to the left.
¢) Q=0.150; the equilibrium shifts to the left. -
d) Q=0375; the equilibrium shifts to the right.
3. Given the reaction A(g) + B(g) == C(g) + D(g). You have the gases A, B, C, and D at
equilibrium. Upon adding gas A, the value of X:

a) mcreasesbecausebyaddmgA,moreproductsaremade increasing the product
to reactant ratio.
b) decreases because A is a reactant so the product to reactant ratio decreases.
c) dosnotchangebecauseAdosnotﬁguremtothepmductmreactantraho
d) does not change as long as the temperature is constant.
e) dependsmwhe&:erthereachonzsendo&mmoreco&xemuc.
4. Which of the following will not produce a buffered solution?
a) 100mL of 0.1 M Na,CO; and-50 mL of 0.1 M HC1
'b) 100 mL of 0.1 M NaHCO; and 25 mL of 02 M HC1
¢) 100 mL of 0.1 M Na,CO; and 75 mL of 02 M HC1
d) 50mLof02MNa,CO;and 5SmLof .0MHCO
e) 100 milL of 0.1 M Na,CO; and 50 mL of 0.1 M NaOH
5. In the titration of a weak acid HA with 0.100 M NaOH the stoichiometric pointis -
lmawnmocanatapHvah:eofappmnmatelyIO.Wh:dtof&tefonowmgmdacator
amdswauldbebsttousetomarktheendpomtof&ustmzhon?
a) indicator A, K, =10-1¢ ¢) indicator C, X, =108
b) indicator B, K, = 1011 d) indicator D, K, =10
6. The two salts AgX and AgY have very similar solubilities in water. The salt AgX is
much more soluble in acid than is AgY. Whatcanbesaldabmnﬂ\erelahvestmg&xsof

the acids HX and HY?
a) Nothing ¢) HXis stronger than HY.
b) HY is stronger than HX. d) The acids have equal strengths.

7. In which case must a reaction be spontaneous at all temperatures?
a) AH ispositive, AS is positive.  ¢) AS =0, AH is positive.
b) AH =0, AS is negative. ’ d) AH isnegative, AS is positive.
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8. For the reaction 2HF(g) == H,(g) + F,(g), AG® = 38.3 kJ, at 1000 K. If, at this
temperature, 5.00 moles of HF(g), 0.500 moles of Hy(g), and 0.75 moles of F,(g) are
mixed in a 1.00-L container:

a) Some HF will decompose (to yield H, and F,).
b) The system is at equilibrium.
c) Some HF will be formed (from H, and F,).
d) Not enough data are given to answer this question.
9. Choosetheconectstatmmungenﬁ\efollowmgmfomxahm
Fe**(aq) + e~ — Fe?*(aq) E° =077 volt
Fe(CN)¢> + e~ — Fe(CN)¢4~ E° =036 volt
a) Fe?*(aq) is more likely to be oxidized than Fe?* complexed to CN™.
b) Fé*(aq)ismore]ikelytoberedumd&:ml:e‘*_compb:edto'm'.
¢ Bothaandb are true. ) ' |
d) Complexation of Fe ions with CN- has no effect on their tendencies to become

oxidized or reduced. -
10. Forareachonmavoltmccellbo&tAH‘mdA?arepoatwe.Wludtof&nefollowmg

statements is true?

a) E°4y will increase with an increase in temperature.

'b) E°y will decrease with an increase in temperature.

€) E°.ywill not change when the temperature increases.

d) AG°> 0 for all temperatures.

11. A cell is set up with copper and lead electrodes in contact with CuSO,(aq) and

Pb(NO;),(aq), respectively, at 25°C. The standard reduction potentials are: -
Pb** +2e-—Pb E°=-013V
Cu?* +2e~—Cu E°=+034V

If sulfuric acid is added to the Pb(INOs), solution, forming a prec:pxtate of PbSO,, the

cell potential: .
a) increases . ¢) isunchanged
. b) decreases d) - can't tell what will happen
12 InMuchgmupsdoaﬂ&neelmnaﬂshaveﬂxesamemmberofva]emedecbms’
a) P,5Q ~d) P,AsSe :
b) Ag Cd, Ar e) none
: c) Na,Ca Ba
13. Place the elements C, N and O in order of increasing ionization energy.
' a) C,N,O ¢ CON’ :
b) ON,C d) N,O,C
14. Which of the following molecules has a dipole moment?
' a) CF, ©) XeF,
b) SF, d) All of the above have a dipole moment.
15. Which of the following sets has elements with the most nearly identical atomic radii?
a) Cr, Mn, Fe, Co d) Be B,CN
b) Mg Ca,Sr, Ba e) CP,Sel

c) Ne, Ar, K1, Xe
16. Which of the following is paramagnetic?

a) B, . ¢ H,

b) G, d N,
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17.

18.

19.

20.

21.

What is the hybridization of Cl in the molecule CF,?
2) sp d) dsp?
b) sp? e) d3sp?
¢ spP .
Which of the following is the correct order of boiling points for KNO,, CH,OH, CH,
Ne? . ' .
a) Ne < CH;0H < C,H < KNO, c) Ne<C,H; <KNO,; < CH,O0H
b) KNO; < CH,0H < C,H, < Ne d) Ne<C2}{6<Q{3OH<IQ\103
A material is made from Al, Ga, and As. The mole fraction of each element is 0.25, 0.26,

and 0.49, respectively. This material would be :

g) ameiaﬂicconductorbecauseAlisprsmt. ¢) ap-type semiconductor.
b) aninsulator. - o . d) ann-type semiconductor.
Which of the following stateménts is true about the octahedral complexes of Ni2*?
a) Both strong- and weak-field complexes are diamagnetic.
b) The strong-field complex is diamagnetic and the weak-field complex is
paramagnetic.
c) The strong-field complex is paramagnetic and the weak-field complex is
d) Both strong- and weak-field complexes are paramagnetic.
F<Br<Cr<F < OH-<H,0 <NH; <en <NO," <CN- '
Which of the following complexes will absorb visible radiation of the highest energy
(shortest wavelength)? |
a) [Co(H,0).P+ d) [Co(en);P+
b) [CoeP- - e) [Co(NH;)P+
c) [Co(OH)P-
At a cerrain temperature K = 1.1 X 10° L/mol for the
reaction ' :
Fe’*(ag) + SCN™(ag) === FeSCN**(ag) -
Calculate the concentrations of Fe3*, SCN =, and

FeSCN?* at equilibrium if 0.020 mol of Fe(NO;); is
added 10 1.0 L of 0.10 M KSCN. (Neglecr any volume

_ change.) . ,
. Consider the following galvanic cell at 25°C:

Pr| C2*(0.30 M), C>*(2.0 M) || Co?*(020 M) | Co
The overall reaction and equilibrium constant value are
2Cr**(ag) + Co**(ag) —>

2Cr**(ag) + Co(s) K =2.79 x 107

Calculate the cell porential, €, for this galvanic cell and
AG for the cell reaction at these condirions.

(log 2.79 = 0.4456 ; log 2.22 = 0.3463 )




