Metallic Bonding: Electron-Sea Model

» This explains properties of metals
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Practice Problems
a} At a pressure of 1 amn. the boiling point of NH;(/} is 240 K. wherens the boiling point of NF,()

s LK. () Idemify the intermolecular forces(s) in each substance.
NH3 -» LDF' A].Pull "J.J'Pdle., H - bod‘\\%_
NFy > tDF | dipole-dipele

(i) Account for the difference in the boiling points of the substances.
Ml‘"g hos o 'T b.p Hon NFg e o
1) L]
He H -bonsl-lrua, Haots presendt
() The melting point of KCI(s) is 776°C. wherens the melting point of NaCl(s) is 801°C.

(i) Identify the type of bonding in ench substance. Bo'l’k howve tori'c 'o o ,\J 'y
(i) Account for the difference in the melting points of the substaznces.
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(d) MgO melts at a much higher temperature (2.852°C) than NaF (993°C).

Intermolecular
Fongs

Use appropriate chemical principles to account for each of the following observations, In each part, your
respouse must include specific infonuation about both substances.

{n) At25°Cand | ann. F. is a gas. whereas I, is a solid.
Both. have. LDF, howeser, Fz s
s;u.a.ﬂu Sine F is soallor thon
I,, 1+is less almzaip»({ Sines
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(b The mcltm" point of VnF ts 993°C, whereas the'melting point 5 644
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{¢) The shape of the IC1;™ ion is square planar, wher‘efls the shape of the BF,™ ion is tetrahedral.
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i) As shown in the 1nble below, the first jonization energies of Si, P, and C1 show atrend.

Element s I-'-:‘I:;:lﬂu?"l'.mm\'
L] TB6
P Lot
1 124

1) For each of the three elements, identify the quantum level (e.g.. # =1, n =2, ¢tc.) of the valence electrony
in the arom.

('\:3 »Cor-FL‘L J/Pw_ velence €7 n oM
2 oalems

tii) Explain the reasons for the trend in first ionization enetgies,
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A cettain element has two stable isotopes. The mass of one of the isotopes 15 62.93 a and the mass of the
otlier isotove is 64.93 amu

(i) Identify the element, Justify your answer

T+ waust be Cu os +Hha odo-mic WASS
s bhw thet of +he Z isotmpes.

{ii) Which isotope is more abundani? Justify your aunsier.
Sinea 1—!«-1_ odoric. masSS -a;(63‘5‘5~ww)
(s claser +o Hua  lighder isotope, the
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2) Draw a cowmplete Lewis elecuon-dot structure for the €5, molecule. Include all valence electrous m yot . _ C = S
stouciure. 5 - -

») The carbou-to-subfr bond length in €3, is 160 picometers. Is the carbon-ta-selentn bond lengthin C§ , »

expected to e greater thatl, less than, or equal o this value? Justify your answer.

(¢} The bond energy of the cntbon-to-sulfur bond in €S, is 77 kJ mol !, 1s the bond energy of the casbon

selenivm bond in CSe, expected 1o be greater iha. less than. or equal to this vafue? Justify your atiswd

T i
H—-(l.’—(.‘—C——H H/(‘\O/H
H H H
Propane Methanoie Acid

&) The complete structural foymulas of propane. C;H,. and methanoic acid. HCOOH, are shown above, In 1
table Lelow, write the type(s) of infennolecular atiractive forces(s) ihat oconr in each subslinge.

Substance Bouling Point Intestuolecular Aftsactive Forcels)
Propaue 2K ("D F
ethoic acid 3 L’D F’ D,D , H bo ,\ﬁ,

(¢} Use principles of intenmoleculat artractive fotces to cxplain why methanoic acid has a ligheFbotling po
than propane.
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8. Use chemicat and physical principles to account for each of the following. 2006 (8)

) Ap aluminum container filled with an queous solution of CuSO, evenually developed a leak,
Include a chemical equation with your answer,

27 A AL so,,(cup —~ Al go%%\ 30 (s)
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2006 (B)
cont.

(¢) Skin feels cooler after rubbing alcohol has been applied to 1t
QLLLB;ADU odcolal e,vo.par'a:b_s zwu‘d&.‘/
which (s oo endo Hairmnic 'PVDCA-SS.

h)
HU}* Ie.cwo.s Your orrnm &A—Lﬂma, Hd_
.
evaporation procass,
d) The redness and itching of the skin caused by ant bites Ginjections of methanoic acid, HCO;H) con

be relieved by applying a paste mude from water and Baking soda (solid sodium hydrogen carbonate).
Include a chiemical equation with your answer.

HCo, pt + NaHCOq = NaHCO, + H,0[)1 0
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KUY N MO of He ant bites 3sdb SIIr\Q,

6. For each of e following. wse appropriate chemical principles fo expluin the otservation. Include chetnical

CqUAtons as appropriate
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) Water droplets forn on the owrside of a beaker containing an ice bath.
HZO vape ¢ n He air in contndt uu[
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