Chapter 10: Chemical Bonding Il: Molecular Geometry and
Hybridization of Atomic Orbitals

1.

Give the number of lone pairs around the central atom and the molecular geometry of
CBrs.

A)  0Olone pairs, square planar D) 1lone pair, trigona bipyramidal
B) Olonepairs, tetahedral E) 2lonepairs, square planar

C) 1lone pair, square pyramidal

Ans. B Category: Medium  Section: 10.1

Give the number of lone pairs around the central atom and the molecular geometry of
SCl,.

A) Olone pairs, linear D) 3lonepairs, bent

B) 1llonepair, bent E) 3lonepairs, linear

C) 2lonepairs, bent
Ans. C Category: Medium  Section: 10.1

. Give the number of lone pairs around the central atom and the molecular geometry of
XeF,.
A) Olone pairs, linear D) 3lone pairs, bent
B) 1llonepair, bent E) 3lonepairs, linear

C) 2lonepairs, bent
Ans. E Category: Medium  Section: 10.1

. Give the number of lone pairs around the central atom and the molecular geometry of

SeF,.

A) Olonepairs, tetrahedra

B) 1lonepair, distorted tetrahedron (seesaw)
C) 1lone pair, square pyramidal

D) 1lonepair, tetrahedral

E) 2lone pairs, square planar

Ans. B Category: Medium  Section: 10.1

. Give the number of lone pairs around the central atom and the molecular geometry of

XeF,.

A) 0Olone pairs, tetrahedral

B) 1lone pair, distorted tetrahedron (seesaw)
C) 1lone pair, square pyramidal

D) 1lone pair, tetrahedral

E) 2lonepairs, square planar

Ans. E Category: Medium  Section: 10.1
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. Give the number of lone pairs around the central atom and the molecular geometry of 1Fs.

A) Olone pairs, square pyramidal D) 1lone pair, square pyramidal
B) Olonepairs, trigonal bipyramidal E) 2lonepairs, pentagonal

C) 1lone pair, octahedral

Ans: D Category: Medium  Section: 10.1

. Give the number of lone pairs around the central atom and the geometry of the ion Se04>

A) Olone pairs, square planar

B) Olonepairs, tetrahedral

C) 1lonepair, distorted tetrahedron (seesaw)
D) 1lone pair, square pyramidal

E) 2lonepairs, square planar

Ans: B Category: Medium  Section: 10.1

. Give the number of lone pairs around the central atom and the geometry of the ion PCl,.

A) Olone pairs, tetrahedral

B) 1lone pair, distorted tetrahedron (seesaw)
C) 1lone pair, square pyramidal

D) 1lone pair, tetrahedral

E) 2lonepairs, square planar

Ans: B Category: Medium  Section: 10.1

. Give the number of lone pairs around the central atom and the geometry of theion IBr;™.
A) Olone pairs, linear D) 3lonepairs, bent
B) 1llonepair, bent E) 3lonepairs, linear

C) 2lonepairs, bent
Ans: E Category: Medium  Section: 10.1

Give the number of lone pairs around the central atom and the geometry of theion ClO,™.
A) Olone pairs, linear D) 3lone pairs, bent
B) 1llonepair, bent E) 3lonepairs, linear

C) 2lonepairs, bent
Ans: C Category: Medium  Section: 10.1

Give the number of lone pairs around the central atom and the geometry of theion ClO3™.
A) Olone pairs, trigona D) 2lonepairs, T-shaped
B) 1llonepair, bent E) 2lonepairs, trigonal

C) 1lone pair, trigonal pyramidal
Ans. C Category: Medium  Section: 10.1
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Give the number of lone pairs around the central atom and the geometry of theion NO,".
A) Olone pairs, linear D) 3lonepairs, bent
B) 1lonepair, bent E) 3lonepairs, linear

C) 2lonepair, bent
Ans: B Category: Medium  Section: 10.1

According to the VSEPR theory, the geometry of the SOz molecule is

A) pyramidal. D) distorted tetrahedron (seesaw).
B) tetrahedra. E) sguareplanar.

C) trigona planar.

Ans. C Category: Medium  Section: 10.1

The geometry of the SF, molecule is
A) tetrahedral. D) sguareplanar.
B) trigonal pyramidal. E) distorted tetrahedron (seesaw).

C) trigona planar.
Ans. E Category: Medium  Section: 10.1

Use V SEPRtheory to predict the geometry of the PCk molecule.
A) linear B) bent C) trigonal planar D) trigonal pyramidal E) tetrahedral
Ans. D Category: Medium  Section: 10.1

According to VSEPR theory, the geometry of the PH; molecule is best described as
A) linear. B) trigona planar. C) tetrahedra. D) bent. E) trigonal pyramidal.
Ans. E Category: Medium  Section: 10.1

The geometry of the CS, molecule is best described as
A) linear. B) trigona planar. C) tetrahedral. D) bent. E) trigonal pyramidal.
Ans: A Category: Medium  Section: 10.1

The geometry of the CIF3; molecule is best described as:

A) distorted tetrahedron D) T-shaped

B) trigonal planar E) trigona pyramidal
C) tetrahedra

Ans: D Category: Medium  Section: 10.1

According to the VSEPR theory, the molecular geometry of the carbonate ion, COs%~, is
A) sguareplanar. D) trigonal planar.

B) tetrahedral. E) octahedral.

C) pyramidal.

Ans. D Category: Medium  Section: 10.1
According to the VSEPR theory, the molecular geometry of beryllium chloride is

A) linear B) trigona planar C) bent D) tetrahedra E) trigonal pyramidal
Ans: A Category: Medium  Section: 10.1
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According to the VSEPR theory, the molecular geometry of SICl, is
A) linear B) trigonal planar C) bent D) tetrahedral E) trigonal pyramidal
Ans. D Category: Medium  Section: 10.1

According to the VSEPR theory, the molecular geometry of boron trichloride is
A) linear B) trigona planar C) bent D) tetrahedral E) trigona pyramidal
Ans. B Category: Medium  Section: 10.1

According to the VSEPR theory, the molecular geometry of anmoniais
A) linear B) trigona planar C) bent D) tetrahedral E) trigonal pyramidal
Ans. E Category: Medium  Section: 10.1

According to the VSEPR theory, which one of the following species should be linear?
A) HbS B) HCN C) BFs D) HbCO E) SO»
Ans: B Category: Medium  Section: 10.1

According to VSEPR theory, which one of the following molecules should have a
geometry that istrigonal bipyramidal?

A) SF, B) XeFs; C) NFs D) SFs E) PFs

Ans. E Category: Medium  Section: 10.1

According to VSEPR theory, which one of the following molecules should be nonlinear?
A) CO; B) CoH, C) SO, D) BeCh E) Krk;
Ans: C Category: Medium  Section: 10.1

Which one of the following molecules has tetrahedral geometry?
A) XeF,s B) BFs C) AskFs D) CFs E) NH3
Ans: D Category: Medium  Section: 10.1

According to VSEPR theory, which one of the following molecules has tetrahedral
geometry?

A) NH; B) CCLh C) CO, D) Sk E) PCls

Ans. B Category: Medium  Section: 10.1

According to VSEPR theory, which one of the following species has a tetrahedral
geometry?

A) IF;* B) IR, C) PCl," D) PClL~ E) SeRy

Ans. C Category: Medium  Section: 10.1

Predict the geometry around the central atom in PO

A) trigonal planar D) trigonal bipyramidal
B) trigonal pyramidal E) octahedral

C) tetrahedra

Ans: C Category: Medium  Section: 10.1
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Predict the geometry around the central atom in SO4%".

A)  trigona planar D) trigonal bipyramidal
B) trigonal pyramidal E) octahedral

C) tetrahedra

Ans: C Category: Medium  Section: 10.1

Predict the geometry around the central atom in XeOg.

A) trigonal planar D) trigona bipyramidal
B) trigona pyramidal E) octahedral

C) tetrahedra

Ans. C Category: Medium  Section: 10.1

Which of the following substances ig/are bent?

(i) S (ii)). CO,  (iii) CINO (iv) NHy™ (v) Os

A) only (iii) D) al are bent except for (iv)
B) only (i) and (V) E) dl are bent except for (ii)
C) only (i), (iii), and (v)

Ans: E Category: Medium  Section: 10.1

. Which of the following substance ig/are planar ?
(i) SOs (i) SOs* (iii) NOs~ (iv) PFs (v) BFs
A) only (i) and (ii) D) adl areplanar except (iv)
B) only (i), (iii), and (v) E) dl areplanar except (ii)
C) only (iv)

Ans: B Category: Medium  Section: 10.1

The bond angle in SCb is expected to be

A) alittlelessthan 109.5°. D) 120°.
B) 109.5°. E) 180°.
C) alittle more than 109.5°.

Ans. A Category: Medium  Section: 10.1

The bond anglein ICL™ is expected to be
A) alittleless than 109.5°. D) 120°.
B) 109.5°. E) 180°.

C) alittle more than 109.5°.
Ans. E Category: Medium  Section: 10.1

The bond anglesin SFs" are expected to be
A) 90" D)  90° and 180°.
B) 120°. E) 90° 120° and 180°.

C) 90° and 120°.
Ans. E Category: Medium  Section: 10.1
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38. The bond angles in COs?~ are expected to be
A) alittleless than 109.5°. D) 120°.
B) 109.5°. E) alittle more than 120°.
C) alittle less than 120°.
Ans: D Category: Medium  Section: 10.1

39. The bond angle in CLO is expected to be approximately
A) 90° B) 109.5° C) 120° D) 145° E) 180°
Ans: B Category: Medium  Section: 10.1

40. The F—S—F bond anglesin SFs are
A) 90° and 180° B) 109.5° C) 120° D) 180° E) 90° and 120°
Ans. A Category: Medium  Section: 10.1

41. The F—Cl —F bond angles in CIF; are expected to be approximately

A)  90° only. D) 180° only.
B) 109.5° only. E) 90° and 180°.
C) 120° only.

Ans. E Category: Medium  Section: 10.1

42. According to the VSEPR theory, the actual F —As—F bond angles in the AsF4~ ion are
predicted to be
A) 109.5° B) 90°and 120° C) 180° D) <109.5° E) <90°and< 120°
Ans. E Category: Medium  Section: 10.1

43. The C-N-O bond angle in nitromethane, CHsN Oy, is expected to by approximately
A) 60° B) 90° C) 109.5° D) 120° E) 180°
Ans: D Category: Medium  Section: 10.1

44. Which one of the following molecules is nonpolar?
A) NHz; B) OF, C) CHsCl D) H,O E) BeCh
Ans. E Category: Medium  Section: 10.2

45. Complete this sentence: The PCk molecule has
A) nonpolar bonds, and is a nonpolar molecule.
B) nonpolar bonds, but is a polar molecule.
C) polar bonds, and is a polar molecule.
D) polar bonds, but is a nonpolar molecule.
Ans: D Category: Medium  Section: 10.2

46. Which one of the following molecules has a nonzero dipole moment?

A) BeChb B) Br, C) BFz D) IBr E) CO;
Ans. D Category: Medium  Section: 10.2
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47. Which one of the following molecules has a zero dipole moment?
A) CO B) CH,Cl, C) SO3 D) SO E) NHs
Ans. C Category: Medium  Section: 10.2

48. Which one of the following molecules is polar?
A) PBrs B) CCly C) BrFs D) XeF, E) XeFs
Ans. C Category: Medium  Section: 10.2

49. Predict the molecular geometry and polarity of the SO, molecule.

A) linear, polar D)  bent, nonpolar
B) linear, nonpolar E) None of the above.
C) bent, polar

Ans. C Category: Medium  Section: 10.2

50. Predict the geometry and polarity of the CS, molecule.
A) linear, polar D) bent, nonpolar
B) linear, nonpolar E) bent, polar
C) tetrahedra, nonpolar
Ans: B Category: Medium  Section: 10.2

51. Which of the following species has the largest dipole moment (i.e., is the most polar)?
A) CH; B) CHsBr C) CH3Cl D) CHsF E) CHal
Ans. D Category: Medium  Section: 10.2

52. N,N-diethyl-m-tolumide (DEET) is the active ingredient in many mosquito repellents.
What is the hybridization state of carbon indicated by the arrow in the structure of DEET
shown below?

H 0 CH;
!
N %Tf ‘fo“ 2
C H.C

no x‘“c”f} Sho HCH;

HsyC

A) s B) ° C) ° D) °d E) sp’d
Ans. B Category: Medium  Section: 10.4
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53. N,N-diethyl-m-tolumide (DEET) is the active ingredient in many mosquito repellents.
What is the hybridization state of carbon indicated by the arrow in the structure of DEET
shown below?

LN
N N
[ | |
C Co HC
i N Su Sen

!

A) sp B) s C) ° D) p°d E) sp°c?
Ans. C Category: Medium  Section: 10.4

54. N,N-diethyl-m-tolumide (DEET) is the active ingredient in many mosquito repellents.
What is the hybridization state of carbon indicated by the arrow in the structure of DEET
shown below?

H CH;
HAC \Ll' | u:l'u
3 H{Trf‘ »‘:*Tf xT,f 2
C C H.C
n \“c"’;ﬁ Suo en
!

A) s B) s C) 9’ D) ’d E) o’
Ans. B Category: Medium  Section: 10.4

55. N,N-diethyl-m-tolumide (DEET) is the active ingredient in many mosquito repellents.

What is the hybridization state of the nitrogen atom in the structure of DEET shown
below?

A) s B) ° C) ° D) s°d E) sp’d
Ans. C Category: Medium  Section: 10.4
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56. Ibuprofen is used as an analgesic for the relief of pain, and aso to help reduce fever.
What is the hybridization state of carbon indicated by the arrow in the structure of
ibuprofen shown below?

CH;
N
» I—LHC ”I“‘L f,c.u\\{{fﬂ
HC-_ .~ & ™, OH
s e, © H
H5C £

I

A) s B) s C) 9’ D) ’d E) o’
Ans. C Category: Medium  Section: 10.4

57. Ibuprofenis used as an analgesic for the relief of pain, and aso to help reduce fever.
What is the hybridization state of carbon indicated by the arrow in the structure of
ibuprofen shown below?

T (T H:
H C CH
-~ - (9]

HsC |

A) s B) ° C) ° D) °d E) sp’d
Ans. B Category: Medium  Section: 10.4

58. Ibuprofen is used as an analgesic for the relief of pain, and aso to help reduce fever.
What is the hybridization state of carbon indicated by the arrow in the structure of
ibuprofen shown below?

[

HaC ! x‘ﬂf{.%ﬁ KCH\C 9
| C C |
HC Ao = -~__ OH
Yo, € 1

H3C

H

A) s B) ° C) ° D) s°d E) sp’d
Ans. B Category: Medium  Section: 10.4
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Ibuprofen is used as an analgesic for the relief of pain, and also to help reduce fever.
What is the hybridization state of oxygen indicated by the arrow in the structure of
ibuprofen shown below?

.
Ho O M _o

C. =C

~ #“~._ OH

LICHCIT: % Hoow
H;C . |

A) sp B) s C) ° D) sp°d E) sp°c’
Ans. C Category: Medium  Section: 10.4

Indicate the type of hybrid orbitals used by the central atom in PCk.

A) s B) ° C) 9’ D) °d E) o’
Ans: C Category: Medium  Section: 10.4

Indicate the ty?e of hybrid orbitals used by the central atom in CCl,.

A)  B) 9 C) 9’ D) ’d E) o’
Ans. C Category: Medium  Section: 10.4

Indicate the type of hybrid orbitals used by the central atom in SFe.

A) p B) ° C) ° D) p°d E) sp°c?
Ans. E Category: Medium  Section: 10.4

What is the hybridization of the As atom in the AsFs molecule?

A) s B) ° C) ° D) °d E) sp’d
Ans. D Category: Medium  Section: 104

Indicate the type of hybrid orbitals used by the central atom in TeF,.
A) sp B) ° C) ° D) sp°d E) sp°c’
Ans: D Category: Medium  Section: 10.4

Indicate the type of hybrid orbitals used by the central atom in BrFs.

A) s B) ° C) 9’ D) 9°d E) o’
Ans: D Category: Medium  Section: 10.4

What is the hybridization of the iodine atom in the |Fs molecule?
A) s B) 9 C) 9’ D) ’d E) o’
Ans. E Category: Medium  Section: 10.4

What is the hybridization on the central atom in NO3™?

A)sp B) ° C) ° D) °d E) sp°?
Ans. B Category: Medium  Section: 10.5
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68. In which one of the following molecules is the central atom sp? hybridized?
A) SO, B) N;O C) BeCl, D) NFs E) PFs
Ans. A Category: Medium  Section: 10.5

69. What is the hybridization of Asin the AsF;~ ion?

A)sp B) ° C) ° D) °d E) sp°?
Ans. D Category: Medium  Section: 10.4

70. What is the hybridization of the central atom in CIO3™?

A) s B) ° C) p° D) °d E) sp’d
Ans. C Category: Medium  Section: 10.4

71. The hybridization of the central nitrogen atom in the molecule N2O is
A) s B) ° C) 9’ D) 9°d E) e’
Ans: A Category: Medium  Section: 10.5

72. If atriatomic molecule is linear, then the hybridization of the central atom will be

A) sp B) sp* C) sporsp® D) spor p’d E) sp” or p°c
Ans: D Category: Medium  Section: 10.4

73. In which of these molecules do the two nitrogen atoms have different hybridizations?
A) NHsNOsz B) N2Hs C) N)Os D) N2Os E) noneof these
Ans. A Category: Medium  Section: 10.5

74. Which of the following species have the same geometries?
A) NH,™ and H,O C) H,O and BeH,
B) NH,~and BeH, D) NH-,~, H>0, and BeH,
Ans: A Category: Medium  Section: 10.1

75. Which of the following molecules have the same geometries?
A) SF,andCH; B) CO;andH,O C) CO;andBeH, D) N,O and NO,
Ans: C Category: Medium  Section: 10.1

76. The number of pi bonds in the molecule below is
H—C=C—C=N
| |
HH
A)l B)2 C3 D)5 E 9
Ans. C Category: Medium  Section: 10.5
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The number of pi bonds in the molecule below is
H H

||
H—C=C—C—C—C=C

||

H H
A)2 B)4 C) 6 D) 10 E) 15
Ans: B Category: Medium  Section: 10.5

H

The number of pi bonds in the oxaate ion (C,04%) is
A)l1 B)2 C)3 D)4 E)S
Ans: B Category: Difficult Section: 10.5

Consider the species Ch", Cl,, and Chb™. Which of these species will be paramagnetic?
A) only Ch D) ChL"andCh”

B) Cl,"andCh E) al three are paramagnetic

C) ClyandChL™

Ans: D Category: Difficult Section: 10.7

Consider the species O,~, O, and O,". Which of these species will be paramagnetic?
A) Oyand Oy D) onlyO,

B) O, andO» E) all three are paramagnetic

C) Oz+ and Oy~

Ans. E Category: Difficult Section: 10.7

Consider the species N2~, N2, and N2, Which of these species will be paramagnetic?
A) Nzand Nz D) only N2~

B) Ny andN; E) noneare paramagnetic

C) N2Jr and N5~

Ans: C Category: Difficult Section: 10.7

In which of the following would the bonding be strengthened with the addition of an
electron to form the negative molecular ion?

A) N B) O C) F, D) dlofthese E) none of these

Ans. E Category: Difficult Section: 10.7

In which of the following would the bonding be strengthened with the addition of an
electron to form the negative molecular ion?

A) C; B) O C) N2 D) dlofthese E) noneof these

Ans. A Category: Difficult Section: 10.7

In which of the following would the bonding be weakened with the addition of an
electron to form the negative molecular ion?

A) B B) C; C) N D) dlofthese E) noneof these

Ans: C Category: Difficult Section: 10.7
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85. In which of the following would the bonding be weakened with the addition of an
electron to form the negative molecular ion?
A) N, B) O, C) F, D) dlofthese E) noneof these
Ans. D Category: Difficult Section: 10.7

86. Which of the following is not true of molecular orbitals?

A)  The number of molecular orbitals formed is always equal to the number of atomic
orbitals combined.

B) A molecular orbital can accommodate up to two electrons.

C) When electrons are added to orbitals of the same energy, the most stable
arrangement is predicted by Hund's rule.

D) Low-energy molecular orbitals fill before high-energy molecular orbitals fill.

E) For any substance, the number of electrons in molecular orbitals is equal to the sum
of al the valence electrons on the bonding atoms.

Ans. E Category: Medium  Section: 10.7

87. The electrons in the delocalized molecular orbitals of benzene (CsHs)

A) areconfined between two adjacent bonding atoms.

B) arefreeto move around the six-membered ring.

C) form the electron pairsin the C—H bonds of the compound.

D) areunevenly distributed through the molecule.

E) areresponsible for the fact that the bonds between three pairs of carbon atomsin
thering are longer and stronger than the bonds between the other three pairs of
carbon atoms.

Ans: B Category: Medium  Section: 10.8

88. Which of the following correctly lists speciesin order of increasing bond length?
A) 0;<0,'<0; D) O; <O'<O
B) O0; <0< E) 0'<07 <O
C) 0<0<07
Ans. C Category: Medium  Section: 10.7

89. Which of the following correctly lists speciesin order of increasing bond length?
A) C; <G« C2+ D) C2+ <G<CG
B) Cr< C2+ <G BE) C2+ <G <G
C) C;<G'<G
Ans. A Category: Medium  Section: 10.7

90. Which of the following correctly lists species in order of increasing bond order?
A) Co < Lir» <Bey <Ny D) N, < G < Lir < Bey
B) Be, < Lib <Co < N> E) Be, < Co <Ny <Liy
C) N, <Bey <Lib < Co
Ans. B Category: Medium  Section: 10.7

Page 191



91.

92.

93.

94,

95.

96.

97.

98.

Chapter 10: Chemical Bonding Il: Molecular Geometry and Hybridization of Atomic Orbitals

Use VSEPR theory to predict the molecular geometry of HsO™" (hydronium ion).
Ans: trigonal pyramidal
Category: Medium  Section: 10.1

Use VSEPR theory to predict the molecular geometry of CO3?".
Ans: trigonal planar
Category: Medium  Section: 10.1

Use VSEPR theory to predict the molecular geometry of SF,4 (sulfur tetrafluoride).
Ans. distorted tetrahedron (seesaw)
Category: Medium  Section: 10.1

Use VSEPR theory to explain why the water molecule is bent, rather than linear.

Ans:. About the central oxygen atom are two lone pairs and two bonding pairs, with these
four electron pairs adopting an (approximately) tetrahedral geometry in order to
minimize the electron-electron repulsion. The molecular geometry, reflecting only
the orientation of the bonding pairs, is thus bent.

Category: Medium  Section: 10.1

According to VSEPR theory, which of the following triatomic ions should be linear: N3~,
137, NO,~,ClO,, SCN™.

Ans: N3z, I3, and SCN™ arelinear

Category: Medium  Section: 10.1

Using periodic trends, arrange the following molecules in order of increasing dipole
moment: NHs, PH3, AsHs.

Ans: AsHs < PH3 < NHs3

Category: Medium  Section: 10.2

Explain why CO- is nonpolar, but OCS s polar.

Ans. In CO; the two bond moments point in opposite directions and are of equal
magnitude. Therefore, they cancel. In OCS, even though the two bond moments
point in opposite directions, they are not of the same magnitude and so do not
cancel.

Category: Medium  Section: 10.2

The N —N — H bond angles in hydrazine NoH,4 are 112°. What is the hybridization of the
nitrogen orbitals predicted by vaence bond theory?

Ans. p°

Category: Medium  Section: 10.4
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N,N-diethyl-m-tolumide (DEET) is the active ingredient in many mosquito repellents.

o0
NI )
| | |
C H,C
H K“c””ff SH O cn,
!
DEET

How many sigma bonds and pi bonds are contained in a DEET molecule?
Ans: 31 sigmabonds and 4 pi bonds
Category: Medium  Section: 10.5

Ibuprofen is used as an analgesic for the relief of pain, and also to help reduce fever.

.
H C CH
- xﬁ_,lf %%Tf \\C{;}U
3l
' , 1 |
Héh /,[. RC#(.H“” O
v CH-
H,C =]
H
ibuprofen

How many sigma bonds and pi bonds are contained in a ibuprofen molecule?
Ans: 33 sigmabonds and 4 pi bonds
Category: Medium  Section: 10.5

Indicate the number of p—bondsin CyHa.
Ans: 1
Category: Medium  Section: 10.5

Indicate the number of p—bondsin CyHe.
Ans: O
Category: Medium  Section: 10.5

Indicate the number of p—bondsin N2Ha.

Ans: 1
Category: Medium  Section: 10.5
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According to the VSEPR theory, the geometrical structure of PFs is
Ans: trigonal bipyramidal
Category: Medium  Section: 10.1

Draw aLewis structure for PFs that shows the correct atom arrangement predicted by
VSEPR theory.

atth l:-

T F—Pt
t N

Ans: B
Category: Medium  Section: 10.1

What bond angles are predicted by VSEPR theory for the F —P —F bonds in PF5?
Ans; 90°, 120°, and 180°
Category: Medium  Section: 10.1

According to the VSEPR theory, will the molecule PFs will be polar or nonpolar?
Ans. nonpolar
Category: Medium  Section: 10.2

How does the geometrical structure of PFs differ from that of 1Fs?
Ans. PFs istrigona bipyramidal, whereas IFs is square pyramidal
Category: Medium  Section: 10.1

Ozone (O3) isan alotropic form of oxygen. Use VSEPR theory to predict the shape of
the ozone molecule.

Ans. Bent

Category: Medium  Section: 10.1

Which should have the longer bond, B, or B, ™?
Ans. By
Category: Medium  Section: 10.7

Which should have the longer bond, O, or O,*?

Ans. Oz
Category: Medium  Section: 10.7
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112. Complete the following table.

Hybrid type Geometry of electron pairs

a_ linear

b &’ -

o trigonal bipyramidal

d octahedral

e

Ans:

Hybrid type Geometry of electron pairs
asp linear
b sp® tetrahedral
c sp°d trigonal bipyramidal
d sp’d? octahedral
e s trigonal planar

Category: Medium  Section: 10.4

113. In benzene (CsHeg), what is the hybridization of each carbon atom?
Ans: sp?
Category: Medium  Section: 10.8

114. Which of the following molecules should be polar?
a. CH3;OH
b. H,O
c. CH;0CH;3;
Ans. All of these are polar molecules.
Category: Medium  Section: 10.2

115. According to the VSEPR theory, all of the electron pair-electron pair repulsions about the
central atom in PCk are of equal magnitude.
Ans: False Category: Medium  Section: 10.1

116. The BrFs molecule has polar bonds and has a net dipole moment.
Ans. True Category: Medium  Section: 10.2

117. Pi bonds are covalent bonds in which the electron density is concentrated above and
below a plane containing the nuclei of the bonding atoms.
Ans: True Category: Easy Section: 10.5

118. The hybridization of B in the BF; molecule is sp°.
Ans: False Category: Medium  Section: 10.4
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119. A bonding molecular orbital is of lower energy (more stable) than the atomic orbitals
from which it was formed.

Ans. True Category: Medium  Section: 10.6

120. A homonuclear diatomic molecule is a molecule composed of three atoms of the same
element.
Ans. False Category: Easy Section: 10.7

121. A species with abond order of 1/2 may be stable.
Ans. True Category: Easy Section: 10.7

122. More energy is required to break a bond with an order of 3/2 than is required to bresk a

bond of order 2.
Ans: False Category: Easy Section: 10.7
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