The VSEPR Model -~

10.33 Predict the shape or geometry of the following mol-
ecules, using the VSEPR model.

SiF, SF, COF, PCl,
10.34 Use the electron-pair repulsion model to predict the
geometry of the following molecules:

GﬁCI: ASCI] SD_‘I. X.ED.Q

10.35 Predict the geometry of the following ions, using the
electron-pair repulsion model.

BrO, AsO,? (0 H,8*
10.36 Use the VSEPR model to predict the geometry of
the following ions:

NO, SO+° Ns BH,
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10.39 What geometry 1s expected for the following mol-
ecules, according to the VSEPR. model?

PF; BrF; BrF; SCl,
10.40 From the electron-pair repulsion model, predict the
geometry of the following molecules:

TeF, CIF; SeF,

10.41 Predict the geometries of the following ions, using
the VSEPR model.

GeF: AsF, BrF, BrF,
10.42 Name the geometries expected lor the following
1ons, according to the electron-pair repulsion model.

BrF,” IF, ICl,~ IF,"

SbF,
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Dipole Moment and Molecular Geometry

10.43 [J The molecule AsF; has a dipole moment of 2.59 D. lo -“3] @ W = Fx245: 26e @ b%nt
Which of the following geometries are possible: trigonal _ -
planar, trigonal pyramidal, or T-shaped? |7 The molecule H,S "ﬁ.lg ongA “i: W= 2+ é = g e
has a dipole moment of 0.97 D. Is the geometry linear or bent?

po grometny Py randedal -As-© -
10.44 || The molecule BrF; has a dipole moment of .- H- S—H
1.19 D. Which of the following geometries are possible: add Ch
trigonal planar, trigonal pyramidal, or T-shaped? | The T'JW
molecule TeCl; has a dipole moment of 2.54 D. Is the
geometry tetrahedral, seesaw, or square planar? w = FxY:c- ag f‘ @ - ~
. . - Seesaw Ve = 64 Zyy=-34€
10.45 Which of the following molecules would be expected @ -F“‘aﬂ"l“ F .
to have zero dipole moment on the basis of their geometry? pumm’r'ﬂa' | C a'.ﬁa ried Cl

Cs, TeF, SeCl, XeF, ot F-gr-f Jehobedon) CL
10.46 Which of the following molecules would be expected I / = - =1e-C)
to have a dipole moment of zero because of symmetry? T=8 \
BeBr, H,Se AsF; SeF, ch
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Valence Bond Theory

SF.
10.47 What hybrid orbitals would be expected for the 'o.4%F 2
central atom in each of the following molecules or ions? .-
F—s5-— F
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10.48 What hybrid orbitals would be expected for the
central atom in each of the following molecules or ions?
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10.49 What hybnid orbitals would be expected for the cen- 5?‘3
tral atom in each of the following molecules or ions?
o Sel, [7 NO;~ = BeCl, 0 Clo,~

10.50 What hybrd orbitals would be expected for the cen-
tral atom in each of the following molecules or ions?.
- PCl, 1 SiCl, I BeF, 1 SO,
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10.53 [} Carbonyl fluoride, SIE# is an extremely poi-
sonous gas used in organofluorine synthesis. Give the va-
lence bond description of the carbonyl fluoride molecule.
{Both fluorine atoms are attached to the carbon atom.)
Nitrogenfl] makes up about 80% of the earth’s
atmosphere. Give the valence bond description of this
molecule.
10.54 [ The molecule FN==ISH cxists as a transient spe-
cies in certain reactions. Give the valence bond descrip-
tion of this species. [] Hydrogen cyanide, @B, is a very
poisonous gas or liquid with the odor of bitter almonds.
Give the valence bond description of HCN. (Carbon is the
central atom.)
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10.55 The hyponitrite ion, O—N=N—0", exists in solid

1 -
compounds as the trans isomer. Using valence bond theory, 19-@ SP R - /S o O\ B . / D

explain why cis—trans isomers might be expected for this ion.

Draw structural formulas of the cis—trans isomers. -— N -
10.56 Fumaric acid, C,H,0,, occurs in the metabolism of - s N 2

glucose in the cells of plants and animals. It is used com- o JP

mercially in beverages. The structural formula of fumaric trans CAS
acid is

H COOH (—COOH 15 an abbreviation
N S 0
i ||
C for —C—0O—H)
SN

HOOC H
Maleic acid is the ¢iv isomer of fumaric acid. Using valence
bond theory, explain why these isomers are possible.
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