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1. For a solution of phosphoric acid, write the equation for the fraction of (HPOS).
) Kuo/([HsO'P + Ky [H,0' + KuKo[H;0'] + Ky KpK,s)

b) [H;0'A[H;0™7 + K, [H;0°T + Ky Ko[Hs0"] + KyKioKes)

¢) KuKao[B0W([H;0'T + Kyy{H:0' + KuKo[H;0"] + KuKoKe)

) KuKaKi/([H;0'T' + KulH30") + Ky K[H;0] + KuKaKeg)

€) KulHsOPA[H:0°T + Ku[H:O'F + Ky Ko[H:0'] + KuKoKy)

2. Use the following:

Pb(s) | PbSO4(s) | 8042 (ag, 0.60 M) | H'(aq, 0.70 M) | Hy(g, 192.5 kPa) | Pt

In this cell, if £° i5 0.36 V at 25°C, what is the Nernst equation for the cell at this
temperature?

2) £=0.36-0.012 85 In[1.90/{(0.70)(0.60)}]

b) E=0.36+0.012 85 h1[1.90/{(0.70)220.60)}]

©) £=0.36+0.012 85 In[192.5/{(0.70)*(0.60)}]

d) £=0.36 - 0.025 69 In[192.5/{(0.70)(0.60)} ]

€) £=0.36-0.012 85 In[1.90/{(0.70)0.60)}]

3. Which species will oxidize Cr®* but not Mn?*?
a) Pb*

b) O; in acidic medium

C) Zn2+

d) Fe**

e) V¥

4. How do the saline hydrides react in water?

a) They reduce water and produce Oy(g).

b) They all produce Hy0"(aq).

¢) They oxidize water and produce Os(g).

d) Saline hydrides are actually insoluble in water.
€) They reduce water and produce Hy(g).

5. Which of the following has bond angles of 90°, 120°, and 180°?
a) SF4

b) PFs

¢) ICly

d) XeFy

e) IF_r,

6. Which of the following is an acidic oxide?
a) CaO(s)
b) MgO(s)
¢) Biz0s(s)
d) NayOfs)
) Si0y(s)
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7. All of the following elements form hydrides except
a) K
b) Be
c) Ca . l
d) Rb .
e) Li

8. Phosphorus(V) oxide reacts with water to produce St
a) H3PO,,
b) H3;PO,, ' 1
c) HPO,.

d) H5PO;.

C) H;PO;.

9. Write the proper cell diagram for the following reaction: ' e
2AuCl(s) + Hy(g) — 2Au(s) + 2H" {aq) + 2Cl(aq) Co _'f~-

2 pt|Crag) | Hag) | Hye)| Aucie)] Aug) - o
®) aus)| Aucits) | crag) | 1ag) | Hy(e) | e

) PtIHy(e) | H'(a) | CIag)| Auci)] Augs)

Y ptlH(e) [ H@g) | criag)| Aue) | pr

®) au) | aucits) [Hag) | Crag) | Hyge [ vt

10. Which of the following statements is true?

a) A metallic conductor is a substance with a resistance that increases with increasing
temperature. e

b) A superconductor is a substance that has zero resistance below a certain temperaturg,

¢) An insulator is a substance that does not conduct electricity below a certain oo
temperature.

d) A semiconductor is a substance with a resistance that increases with increasing
temperature, ’

€) An insulator behaves like a metallic conductor with a very high resistance.

1. When sulfuric acid and calcium fluoride are mixed, a product is
a) Fag).
b) SOx(g). L
¢) HF(g}. )
d) H;5(g).
¢) SFa(g).

12. A complex that is the subject of a great deal of research because of its high oxidation
potential is ferrate, FeO,>. How many unpaired electrons are in this complex?
a) 4
by 2
c) 1
d) 6
e} 3
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13. Which of the following complexes is (are) chiral?

(o A A A
D B B c B D A c
B A D B B C - B
A A A
. 1 2 3
a) 4
b) 1and3
c) 2
d) 3
e) 1

14. Which of the following would be the strongest acid in aqueous solution?
a) Mg(OHzgey(aQ) ‘
b) V(OH,)s" (aq)
¢} Ni(OHz)s*"(aq)

d) Sc(OHy)s *(aq)
€) Fe(OH,)s*"(aq)

15. How many electrons are in the expanded valence in XeOF;?
a) 14
b) 12
c) 8
d) 10
e) 6

16. When pyridinium chloride is added to CsH;sN(aq),
a) the pH of the solution does not change.
b) the pH of the solution increases.
c) the pH of the solution decreases.
d} the K, increases.
€) the equilibrium concentration of NHs(aq) decreases.

17. Which of the following statements is true?

a) The electronegativity of an atom is defined as electron affinity of the atom.

b) The electronegativity of an atom depends only on the value of the jonization energy
of the atom.

¢) Atoms with high ionization energies and high electron affinities have low
electronegativities.

d} Atoms with low ionization energies and low electron affinities have low
electronegatjvities.

€) Atoms with low jonization energies and low electron affinities have high
electronegativities.
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18. The following 0.1 M aqueous solutions are arranged in order of increasing pH, with,

the highest pH on the far right. ol
[ENOs  [HCOOH | [ KEr [KNO; | '
Which one of the following 0.10 M aqueous solutions should be placed in the empty
box?

a) NaHSO, -

b} KF

C) HNO:

d) CHaNH;

€) (CH;)sNHCI

19. Of the following, which is not a Lewis acid? : .
a) H;0" -
b) SO, . x
¢) NO© :
d) BF,
¢) None of the above.

20. What is wrong with the following Lewis structure?
0-C=0
a} the valence electron count
- b} the positioning of the carbon atom
¢) the distribution of valence electrons
d) the charge on the carbon atom
e) the dipole of the molecule

21. Which gas is least dense at STP?
a) argon

b) hydrogen cyanide

¢} chlorine

d) helium

€) ammonia

22. Consider the following statements:
- 1. Real gases act more like ideal gases as the temperature increases,

2. When n and T are constant, a decrease in P results in a decrease in V.
3. At1 atm and 273 K, every molecule in a sample of a gas has the same speed. -
4. At constant T, CO, molecules at 1 atm and H; molecules at § atm have the same
average kinetic energy,
Which of these statements is true?

a) 2 and 3

b) land2

¢} land 4

d) 3and 4

€) 2and 4

5 haim
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23. Which of the following cations is likely to be hydrated in compounds?
a) Rb*
b) Li*
) K
d) Cs*
e) NH,*

24, 'Which of the following statements is true?
a) 1,1-Dichioro-2-methyl-1-propene has a higher boiling point than
trans-2,3-dichloro-2-butene,
b) CH, has 2 higher boiling point than CCl,.
¢) o-Dichlorobenzene has a lower boiling point than p-dichlorobenzene.
d) HI has a lower boiling point than HBr. _
e) Butane, C4Hg, has a higher boiling point than acetone, CH3;COCH;.

25. Q nuclide undergoes o decay and forms 2*'Th. What is the nuclide?
a) PPy
b) Z*U
C) 235—rh
d) ¥y
e) ZJIP a

26. Table sugar, sucrose, is an example of
a) a heterogeneous mixture
b) a homogeneous mixture
¢} a mineral
d)} an element
€) acompound

27. AHCl molecule has a bond length of 0.128 nm and a dipole moment of 1,109
Debye(D). What is the percent ionic character of the HCI bond? (1 D=3.336 x
10%° Cm)

a) 10%

b) 18%

c) 54%

d) 100%

€) not enough information to estimate

28. For the one dimensional particle in a box if you double the length of the box the
ground state energy will
a) decrease by a factor of 4.
b) decrease by a factor of 2.
¢) stay the same.
d) increase by a factor of 2.
€) increase by a factor of 4,

29. What phenomenon is defined by electrons being ejected from a metal surface when
it is bombarded by radiation above a certain, threshold frequency?
2) The wave - particle duality.
b) The photon electron effect,
¢) The Stefan - Boltzmann Law.
d) The black-body radiation.
e} The photoelectric effect.

RAME: THARLEE A XBALREAILEE AEABILER

.

s REARAE




SHBORBA G99 PERB LA B # 8 - éﬁ

#8 : A2 (2001) RAME: PAXBLRES T FAEMAILE 4 HEARILS A

30. What does the orbital angular momentum quantum number specify?
a) The size of an orbital.
b) The shape of an orbital.
¢) The orientation of an orbital.
d) The number of electrons in an orbital.
¢} All the above.

31. Where is n-bond electron density located?
a) Along the bond axis of two atoms.
b) Above and below the bond axis between two atoms.
c) Above and below the bond axis as well as on the bond axis between two atoms.
d) On either end of the bond axis between two atoms,
‘e) aandd. ‘

32. Alaser emits 10 mJ pulses of 532 nm light. How many photons are in each pulse?
a) 2.68 x 10"
b) 3.73 x 10"
c) 2.52 x 10"
d) 3.73 x 10"
) 5.36x 10"

33. If you excite the electron in H; from the 1oy, to the Ic.,. what would you expert to happen to the
molecule? _
a) It would eject an electron to become two H' ions.
b) It would vibrate.
¢) It would contract to a short bond length.
d) It would expand to a longer bond length.

¢) It would dissociate 10 an H atom and H' ion.

34. The statement, the internal work of an isolated system is constant, is also known as what?
a) The first law of thermodynamics.
b) The law of conservation of energy.
¢) The law of conservation of mass.
d) The second law of thermodynamics.
¢) None of the above.

35. For the reaction 2 NO,(g) -+ N;04(g), as temperature increases the value of AGpy will?
a) become more positive.
b) become more negative
c) asymptotically approach the value of AHp,
d) equal to the value of Q (Q: number of different microstates with the same energy)
e) aandd

36. A process can be spontaneous at low temperature but nonspontaneous at high temperature if
a) both AH and AS are posifive
b} both AH and AS are negative
¢) AH is positive and AS is negative
d) AH is negative and AS is positive
_€) this can never happen
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37. What is the value for the total change in entropy at equilibrium?
a) It is always positive,
b) It is always negative.
¢) It is always zero,
d) It is dependent upon the temperature.
e) It is dependent upon the pressure.

38. How is vapor pressure related to equilibrium?
a} It is the equilibrium between the liquid and solid phase of a material,
b) It occurs at the boiling point of a material.
c) It is the equilibrium between a material’s vapor and condensed phase.
d) It occurs at the condensation point or dew point of a material.
¢) None of the above.

39. How are surfactants best described?
a) As molecules having hydrophobic regions.
b) As molecules having hydrophilic regions,
¢) As molecules having ambiphilic regions that can be hydrophlhc or hydrophoblc
d) As molecules having hydrophebic and hydrophilic regions.
e) None of the above.

40. In determining instantaneous rate of reaction, what two factors must be graphed and in what manner?
a) Concentration as a function of speed.
b) Concentration as a function of time.
c) Speed as a function of concentration.
d) Concentration as a function of molarity.
e) Concentration as a function of temperature.

41. If areaction is first order and a plot of the natural logarithm of its concentration versus time is
determined, what shape should the data have?
a) A slope that becomes closer to zero with increased time.
b) A sloped line that moves towards infinity with increased time.
c) A straight line.
d) A parabola.
¢€) Ahyperbola.

42. Which of the following will a catalyst affect?
a) Activation Energy
b) Enthalpy of Reaction
c) Final reaction concentrations.
d) all of the above
&) none of the above

43. Benzene has a  electron system composed of the six p; orbitals on the carbon atoms, How many
bonding and antibonding molecular orbitals can be formed ?
a} 6 bonding and 0 antibonding
b) 4 bonding and 2 antibonding
c) 3 bonding and 3 antibonding
d} 2 bonding and 4 antibonding

&) 0 bonding and 6 antibonding _— el
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44. Why does the strength of London forces in alkanes decrease with increasing molar mass?
a) Because there are more sites of repulsion.
b) Because there are less molecule-to-molecule interactions.
c) Because the molecules all repel each other.
d) Because there are more electrons.
e) It doesn't; rather, the strength increases.

45. The process of vulcanization combines natural rubber with
a) sulfur
b) metals such as iron and manganese
c) zeolites
d) clays
€) none of the above.

46. What are the preferred sites for electrophilic substitution of benzene with electron donating
substituents? . . '
a) Meta positions.
b) Ortho position.
¢} Ortho and meta positions.
d) Meta and para positions.
€) Ortho and para positions.

47. In the coalification process, what is generally lost, resulting in an increase in aromatic rings?
a) Carbon. : o
b) Oxygen.
c) Oxygen and hydrogen.
d) Carbon and hydrogen.
e} Oxygen and carbon,

48. Why do alcohols not form hydrogen bonds?
a) They are too un-like water to form the hydrogen bonding network.
b) The hydroxy functional group is not electronegative enough,
¢) The carbon on the hydroxy group blocks the formation of hydrogen bonds.
d) Alcohols do form hydrogen bonds.
€) None of the above.

49. In DNA, genetic information is encoded by
a) hydrogen bonding
b) the order of amino acids
c) transfer polymerization
d) the order of base pairs
e) none of the above

50. Which of the following will affect the pitch of a liquid crystal?
a) distance between planes with the same orientation
b) chain length
c) temperature
d)aandb
e)aandc




