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Gen. Chem. Exam For Students Transferring to Ming Chuan University Summer 2010
Please feel free to use your calculator. (= LA4# B 3t H 4%) The table of atomic masses is on page 4. (L EHP AL EWE)
Multiple Choices 2 pts. each

1. What is the electronic configuration of chromium, Cr?  A. [Ar]4s*3d". B. [Ar]4s'34’. C. [Ar]34°. D. None of the above.

R"@\N/H +R&E\N”H R/z-\ o R/&N/H R*g‘ -

2. Which of the following molecule is a resonance isomer of amide, R 7 A r .B. ! .C. ¥ . D. E

3. Elements and compounds that have unpaired electrons are attracted to a magnet. These species are referred to as ~ A. Diamagnetism.
B. Ferromagnetism. C. Paramagnetism. D. None of the above.

4. The magnetic quantum number, m; (m; = 0, £1, £2, ... +/) is related to the A. Energe. B. Size. C. Shape. D. Orientation. of an orbital
in space
What is the name of this molecule, N;H4? A, Phosphine. B. Nitric oxide. C. Hydrazine. D. Ammonia.

What is the ion with the name, phosphate? A. SO;*". B. NO,". C. SO,*. D. PO,*".

7. In order for water molecules, H>O, to solvate an ionic species, which of the following visual description is correct? A, + +s¢ H—OH.
B. — ¢+« OH,. C. + **+» OH,. D. All of the above.

8. What is the name of this ionic species, H:? A, Hydronium ion. B. Hydrogenic ion. C. Hydride ion. D. Hypochlorite ion.

9. The property that does not depend on the path taken to go from the initial state to the final state is called A. Work function. B. Heat
function. C. Formation function. D. State function.

10.  The effective nuclear charge experienced by electrons in a multielectron atom is in the order, ns > np > nd > nf. This is because A.
The penetrating ability of s subshell is higher. B. ns orbital has higher nenergy. C. nd orbitals are farther from nucleus. D. The
principal quantum number, n, is not determined.

11. What is the bond order between two the oxygen atoms in ozone, O3 or O0=0? A.1.B.1.5.C.2.D.2.5. [ —————

12.  Which of the following species is isoelectronic with C2>?  A. O,. B. N». C. F,. D. Ne,. 2}-‘\3’3&‘}%@ @EPEﬂ

13. What is the formal charge on C in carbon monoxide, CO or :C=0:? A.1.B.0.C.-1.D.-2.

14. Why do second-period elements (B, C, N, O, and F) are always restricted to a maximum of eight electrons in their compound? This

is because  A. Their atomic radii are smaller. B. They have lower atomic weights. C. Their ionization energies are lower. D. They
do not have 3d orbitals.

15.  The approach to derive molecular orbitals that are delocalized over the entire molecule is the basis of ~ A. Valence bond theory. B.
Molecular orbital theory. C. All of the above. D. None of the above.

16. The electron density is greatest along the axis of the bond. Thisis A. sigma (o) bond. B. pi (n) bond. C. delta (3) bond. D. None of

the above.
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17.  In the molecular geometry, trigonal bipyramid, A -, why is equatorial (E) the preferred position taken by lone-pair electrons?  A.
Lone-pair electrons need less space. B. The E position is more hindered. C. In E, there are only two repulsive forces from electron
pairs at 90°. D. Bond-pair electrons are more repulsive.

18.  What is the hybridization of the central atom underlined in XeOs*™? A. Sp3 .B. sp’d. C. sp3d2‘ D. sp’.

19. Molecules that have non-superimposable mirror images are termed ~ A. Enantiomers. B. Isomers. C. Epimers. D. Diastereomers.

20. What is the important constant derived from the study of blackbody radiation? ~A. Rydberg’s constant (R). B. Boltzman’s constant
(k). C. Planck’s constant (4). D. Avogadro’s number (N).

21.  HNOs is a stronger acid, compared to HNO,. This is because ~A. The O—H bond is stronger in HNO;. B. The resonance structures
of NO3™ are more stable than those of NO; ™. C. HNO; has a higher molecular weight. D. HNO; has a higher polarity.

22. What is another resonance structure of [O=N—O"] of NO,? A.[ O-N-O7]. B. [ O-N=0]. C. [0=0O-N"]. D. [0=N=0].
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The pK, of HCIO4, HC1O3, HCIO,, and HCIO, are —8, —3, 2 and 7.46, respectively. This is because A. HCIO4 has a higher
molecular weight. B. HCIO has fewer resonance structures. C. HCIO cannot be easily ionized in water. D. The formal charge of Cl is
+7, +5, +3, and +1, respectively.

In acetic acid, CH;CO;H, why is the H on — CO,H group dissociated, instead of the H on CH3? Which one of the following
statement is WRONG? A. The product anicn, C:, is not well stabilized. B. —CO;H group is relatively larger, compared to the —
CHj group. C. O in —COzH group can accommodate and stabilize negative charge. D. Negative charge on —CO;  can be
delocalized via resonance structures.

What is the ONLY force that exists between non-polar molecules, such as Br; **+ Bry, CHy4 **+ CH,, and so forth?  A. Induced
dipole/induced dipole force. B. London dispersion force. C. Temporarily induced force. D. All of the above.

Which of the following species is a PROTIC acid? A. BH;. B. HCI. C. AP, D. NH;.

Which one of the following interactions ( ** ) is an ion-dipole force? ~A. Br—Br se« Br—Br. B. Na" *s« 'Cl. C. H,0% s« ®"H-OH. D.
Na' «s+ “OH,.

Above this temperature, the vapor pressure cannot be liquefied at any pressure. This temperature is called A. Critical temperature.
B. Absolute temperature. C. Relative temperature. D. Room temperature.

For a metal ion, such as Fe**, what is the most likely structure of the metal ion in an aqueous solution? A. Fe®*. B. [FG(H20)6]2+. C.
[Fe(NH3)s]*". D. Fe'".

Does the equilibrium concentration of NOCI increase or decrease as the temperature of the system is increased? 2NOCI(g) <
2NO(g) + Cla(g) AH° =+77.1 kJ/mol A. Increase. B. Decrease. C. All of the abové. D. It depends on the temperature.

For CH;CO,H, CICH,CO,H, ClI,CHCO;H, and CIsCCO,H, which one of these acids has the highest acidity (i.e., the lowest pK;)? A.
CH;CO;H. B. CICH,CO,H. C. CI,CHCO;H. D. CI5CCO;H.

For CO; and Ar, which has larger entropy, AS, i.e., which molecule has a more complex structure? A. CO;. B. Ar. C. It depends on
the temperature in the environment. D. All of the above.

The second law of thermodynamics states that a spontaneous process is the one that results in an increase of entropy in the A.
Universe. B. System. C. Surroundings. D. All of the above.

Which of the following interactions ( *** ) is an ion-ion interaction? A. CI  e= *H—OH. B. Na" ** CI. C. Br; *¢+ Br,. D. Cl; === Cl».
What is the name of this interaction, H,O% +»= *"H-OH A. London force. B. Dipole-dipole interaction. C. Ion-dipole interaction. D.
All of the above.

Which one of the following description is correct, concerning ligand field splitting between tetrahedral and octahedral complexes?

A. The d orbitals of both complexes are splitted by ligands. B. dyy, dy;, and dy, orbitals are higher in energy in tetrahedral complexes.
C. The splitting of d orbitals is larger in octahedral complexes.. D. All of the above.

In the case of Cr**, an octahedral complex has the maximum number of unpaired electrons, four in the d orbitals. This arrangement
of electrons is called A. High spin. B. Low spin. C. It depends on the temperature of the environment. D. Magnetism needs to be
ascertained.

Coordination ligands can be listed in order of their ability to split the d orbitals.  This list is called A. Redox potentials. B.
Electronegativity. C. Spectrochemical series. D. All of the above.

Carbon monoxide, :C=0, is a poor electron pair donor to low-valent metals, i.e., M«—:C=0. What is the other major interaction that
may strengthen the interaction between the central metal and :C=0? A. Hydrogen bonding. B. Metal d electrons donated to :C=0
empty ©* bonding. C. Oxygen atom in :C=0 is reversed to become bonded to the central metal. D. Carbon atom cannot be
isotopically labeled.

The boiling points of CHs, C;Hsg, C3Hsg, and n-CsH,p are —161.5, —88.6, —42.1,and —0.5°C, respectively. This is a reflection

of increased intermolecular  A. Electrostatic interactions. B. Hydrogen bondings. C. Dispersion forces. D. lon-dipole interactions.
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1. 2, 3. 4. 3 6. 7 8. 9. 10.
11. 12. I3, 14. I5; 16. 17. 18. 19. 20.
21. 22. 23, 24, 25, 26 2% 28. 29, 30.
4 32 33. 34. 35. 36. 3% 38. 39. 40.
4 pts each
1. Draw Lewis structures for NH;", CO, NO*, and SO,*".
2. Use a Lewis structure and the VSEPR model to determine the electron-pair and molecular geometries for the sulfite ion, SO;>".
3. Do you expect H," to exist? Please show your explanation and calculation of its bond order if it does.
4. Calculate the enthalpy of vaporization, Ay.,H°, of diethyl ether, (C2Hs),O. This compound has vapor pressure of 57.0 mm Hg and
534 mm Hg at —22.8°C and 25.0°C, respectively. [Hint: In(P2/P1) = (— AvapH°/R) * (1/T2— 1/T}), where R = 8.314 J/K-mol]
5. Use the Henderson-Hasselbalch equation to calculate the pH of 1.00 L of a buffer solution containing 15.0 g of NaHCO; and 18.0 g

of Na;CO;3.  [Hint: K, of HCOy =4.8 x 107"; pH=pKa + log([Salt}/[Acid])]
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! Periodic Table of the Elements 4

H He
1.008 400
3 4 5 [ 7 3 9 10
Li | Be B G N (8] F Ne
6.94 9.01 1081 | 12.01 | 14.01 | 16.00 | 19.00 | 20.18
11 12 13 14 15 16 17 18
Na | Mg ALlSi|P| s |l ar
2299 | 2431 2698 | 28.00 | 3097 | 32.07 | 35.45 | 39.95

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

K [Ca| S | Ti V| Cr|Mn|Fe |[Co| Ni [Cu|Zn| Ga|Ge| As | Se | Br Kr
3920 | 4008 | 44.96 | 47.88 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | s8.69 | 63.55 | 6539 | 69.72 | 72.61 | 7492 | 78.96 | 79.90 | 8380

Rb | Sr | Y [ Zr [Nb |Mo| Tc | Ru | Rh | Pd Ag | Cd | In | Sn | Sb | Te I | Xe
8547 [ 6762 | 88.01 19122 | 9291 | 9594 | (98) | 101.0 | 1029 | 1064 | 1078 | 1124 | 1148 | 1187 | 1217 | 1276 | 126 | 1312
55 56 57 72 73 74 |75 76 77 78 79 Ei] 81 82 83 &4 85 86

Cs |Ba| La | Hf | Ta| W |Re |Os | Ir | Pt | Au Hg | TI | Pb | Bi | Po | At | Rn
1329 | 1373 | 1389 || 178.5 | 180.1 | 1839 | 136.2 [ 1002 | 1922 | 195.1 | 197.0 | 2006 | 204.4 | 2072 | 2000 (209) | 10y | (222)
87 83 89 104 |105 [106 [107 [108 [109 [110 |11 112 |113 [114 [115 [1iig

Fr |Ra | Ac [ Rf (Db | S¢ | Bh | Hs | Mt | Ds Rg | Uub | Uut | Uug | Uup | Uuh
2230 | 2260 | 227.0 | 261) | (262) (263) (262) | (265) | @266) | (281) | 72y | (285) | (284) | (a89) [ (288) | (292)

58 59 60 61 62 63 64 65 66 67 63 69 70 71
Ce [ Pr ([Nd (Pm | Sm| Eu | Gd|Th (Dy |Ho | Er [ Tm| Yb | Lu
140.1 | 1410 | 1442 | (145) | 150.4 | 153.0 | 157.3 | 1589 | 162.5 | 1649 | 1673 | 1688 | 173.0 | 175.0
90 91 92 93 94 |95 96 97 08 99 100 | 101 [102 [103
Th | Pa| U (Np| Pu|Am|Cm|Bk | Cf | Es | Fm | Md | No | Lz
2324 | 2314 2380 | @37) | 40) | 43) | @4 | @48) | @@sny | 52y | @57y | @smy | @soy | @62






