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The correct answeris C because:

» |fthereactionhas a higher yield at a higher temperature, then the
reaction willbe endothermic

» The VESPR theory states that electron pairs repel each other whether
ornot they are in bond pairs or lone pairs; therefore the electrons will
spread as much as possible to reduce repulsion

o This creates the shape of the molecules based onthe atoms and
lone pairs prasent

s PClzhas three atoms around the central atom with ong lone pair on
the phosphorus making it trigonal pyramidal in shape with abond
angle of 107.5°

P
CL CL Cz,

A&Bare if the reactionwas exothermic it would
incorrectas produce less yield at higher
temperatures

D isincorrect the phosphorus atom has a lone pair of
as electrons and the shape is not planar
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The correct answeris Abecause:

e The VESPR theory states that electron pairs repel each other whether
or not they are in bond pairs or lone pairs; therefore the electrons will
spread as much as possible to reduce repulsion

o This creates the shape of the molecules based onthe atoms and
lone pairs present

¢ Trimethylamine has alone pair of electrons on the nitrogen atom,
giving it the structure of trigonal pyramidal (107.57)

e Boron triflucride has no lone pair of electrons forming a trigonal
planar molecule with angles of 120°

e The molecule formed in this reaction will have a dative covalent bond
between the two structures, as boronis described as being
electron-deficient

e The Lewis diagrams look like this

[ :_'\ P CHy F
£ —h]—-H s o I
s & & — Bo-N—B-F
i I
HC F Hat F
Trigana) tumraidal Tﬁ'ﬂ;\a)
oo P ﬂ;"

B&Care theydonotshowthe correctstructure of
incorrect as boron trifluoride, itisdrawn as if alone
pair of electrons are present

Dis this structure is not taking into account
incorrect as the repulsion from the dative bonding pair
between the nitrogen and the boron
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The correct answeris Abecause:

¢ (Graphiteis alayered structure with three covalent bonds around

each carbon atominthe same plane
* Thethree bonds, orelectrondomains, mean that the C-C-Cbhond

angleis120°(not 109.5° as statement |l suggests)

o Betweenthe layers are weak London dispersion forces that arise
from the movement of delocalised electrons within the layers
e Thedelocalised electrons are responsible for the conductivity of

graphite
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The correct answeris B because:

e Diamond and silicon both have four covalent bonds around each
atomin atetrahedral arrangement

e Theyform a giant network or macromolecular structure

* The bond analeineach structureis109.5°

Ais
incorrect
as

Cis
incorrect
as

Dis
incorrect
as

1995’

silicon has a macromolecular structure

siliconis below carboningroup 14, so
silicon atoms are larger than carbon
atoms and the bond lengthin Si-Siwillbe
longerthan C-C

all the valence electrons are in covalent
bonds so neither structure has
delocalised electrons
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The correct answeris Bbecause:

¢ The CIFzmolecule has the following number of valence electrons
o Chlorine=7
o Fluorine=7x3=21
o Numberof electrons =28

e The arrangement of electrons would be:

.|-.
oExCLLEs

LK xx xx ® e
e Theremaining electrons surround the chlorine atom

e Asyoucanseethere are b electron pairs, 3 are bonding pairs and 2
are lone pairs

A, C&Dare 1, 3 and O are not the correct number of
incorrect as lone pairs in the CFz molecule
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The correct answeris C because:

e The BCl3z has the following number of valence electrons
o B=3
g Cl=Tx3=21
o 24 electrons overall
e There are 24 electrons overall which means 12 pairs of electrons
o 9 pairs surrounding the 3 chlorine atoms
o 3bonding pairs (B-Clbonds)
o Nolone pairs
e Therefore BClzis trigonal planarwith a bond angle of 120°

Ais HzO* has a trigonal pyramidal shape with a
incorrectas |bond angle of 107°

Bis TIBrs? has a trigenal pyramidal shape with
incorrect as abondangle of 107°

Dis NHz has a trigonal pyramidal shape with a
incorrect as bond angle of 107°
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The correct answeris A because:

e Silicondioxideis a giant covalent structure consisting of silicon and
oxygen

¢ The structure of silicon dioxide is the same as diamond - a tetrahedral
shape consisting of strong covalent bonds

¢ Eachsiliconatomis bonded to four oxygen atoms, and each oxygen
atomis bondedto two silicon atoms

¢ Silicon dioxide willnot exist as a discrete molecule as the structureis
giant covalent which is part of a network of atoms

¢ Therefore the shape of the silicon dioxide moleculeisirrelevant and

incorrect
B, C&Dare these are notthe correct
incorrect as combination of statements
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The correct answeris C because:

¢ Bondangle ais109.5°
o The shape willbe tetrahedral
¢ Bondangle ais C-C-Cwhere the central C atomis bondedtoone H
atomand three C atomns, therefore there are 4 bonding pairs of
electrons and no lone pairs
¢ Bondangle bis120°
o The shape willbe trigonal planar
* Bondanglebis C-C-O where the central C atomisbondedto1C
atom, and 2 O atoms, one of whichisa C=0 bond
o The C=0 contains 2 bonding pairs of electrons
¢ There are ‘hidden hydrogens’ inthe structure shown which makes it
more challenging so check the structure carefully

C-'Hg.
CHa

OH
HaC

A,B&Dis
incorrect
as

these are not the correct bond angles for
tetrahedral and trigonal planar molecules
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The correct answeris D bacause:

¢ The molecule CS; does obey the octet rule as shown in the diagram
o The central carbon atom andboth S atoms have 8 electrons
o The molecule exists ags S=C=5

Ais
incorrect s e
as ®
& L3
® X >£ F ™
o0 ® X &
® L]
L l— &
e®
The B atomin BF; doesnot obey the octet
rule as it only contains 6 electrons
Bis
incorrect
o . e o0
X XX X

TheHatominHCN does not obey the octet
rule as it only contains 2 electrons
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Cis
incorrect

© i lBes

The BeCl; atom does not obey the octet rule
asitonly contains 4 electrons

L L

10

The correct answeris D because:

» Diamondis anallotrope of carbon and s a giant covalent structure

» The carbon atoms indiamond are arranged in a tetrahedral structure
aseachatomis bondedto 4 other carbon atoms, therefore the shape
is tetrahedral

o Buckminsterfullerene, C4p.is also an allotrope of carbon, though, itis
asimple molecule and will therefore have a much lower boiling point
than diamond and graphene

» Grapheneis also an allotrope of carbon and is a giant covalent
structure

» Eachcarbon atomisbondedto three othercarbon atomsina trigonal
planar arrangement, therefore the bond angle is 120°
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the shape of the diamond structure is not
square planar, the melting point of
buckminsterfullerene is not relatively high
and the bond angle in graphene is not 20°

the bond angle in grapheneis not 107°

the shape of the diamond structure is not
trigonal planar, the melting point of
buckminsterfullerene is not relatively high
and the bond angle in graphene is not
109.5°

There are three different types of structure'being
asked about inthis question, and three different
concepts sotake caretoread the guestion and select
your answer
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