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The carrect answeris C because:

e The melting point of a metal depends on the strength of the metallic
bonds present

e The strength of a metallic bond depends onthe charge of theions
and the radius of the metalion

e The higher the charge, the greater the number of valence electrons
which increases the strength of the metallic bonding

e The smaller the atomic radius the stronger the metallic bonding

e Since Alis agroup 3 element, the cation will be AI®* so it will have the
strongest metallic bonding and highest melting point

Ais : | :
, sodium forms a +1ion and willbe larger than
incorrect|, - .
Al"*ions
as
Bis i : .
, magnesium forms a +2 ion and will be larger
incorrect i
than Al-* ions
as
Dis potassium farms a+lionand will be larger
incorrect than Al** jons.
as

Since potassiumis below sodiumin Group |,
it will have larger atoms and a lower melting
point than sodium
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The correct answeris C because:

e Theincreasing strength of intermolecular forcesis
o Londondispersion forces < permanent dipole dipole forces <
hydrogen bonding

e Butane, C4Hyg, only has London dispersion forces between the
molecules

e ]-chlorobutane, CHzCH>CH>CH-CI, contains a polarbond due to the
differencein electronegativity betweenthe C and Clatoms

e This creates ad+ C atom and d- Cl atom

e Butan-1-ol has hydrogen bonds between the molecules

¢ |nordertohave hydrogen bonding a hydrogen atom must be
directly bonded to one of oxygen, nitrogen or fluorine atoms

¢ Alcohols can exhibit hydrogen bonding

Ais permanent dipole dipole forcesin -
incorrectas chlorobutane are strongerthan the van
derWaals forces in butane

B&Dare the hydrogen forcesinbutan-1-ol are
incorrectas the strongesttype of intermolecular
force andthisistlisted first
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The correct answeris C because:

e Inorderto have hydrogen bonding a hydrogen atom must be
directly bonded to one of oxygen, nitrogen or fluorine atoms

e Hydrogenbonding only occurs with these atoms, as they have avery
high electronegativity

¢ |Inamolecule of serine there are O-Hbonds and N-H bonds

e This allows for interaction between the side chain of the amino acid
and another serine molecule which contributes to the shape of
proteins

H

&+ 0
H‘\ &- /

6+ /N C C 5— 5+
] G+

O—H"

e Theinteraction of the side chains by different molecules of serine
(and other amino acids) is a very important part of the formation of
different protein structures

e Aswe cansee, serine contains an -OH group in the side chain.

o Ahydrogenbondis setup betweentwo serineresiduesin
different parts of a folded chain

A&B are these are bonds between oxygen and

incorrectas  hydrogenon the side chain of the amino
acid which will allow hydrogen bonding
to occur

Disincorrect |covalent bondingisnot atype of
as intermolecular force
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The correct answeris D because:

* Hexaneis anonpolarmolecule and therefore can not exhibit
permanent dipole permanent dipole intermolecular forces

Ais hexane molecules can pack closely

incorrect together as there are no branches

as therefore there are strongerinteractions
between them

Bis the methyl groups branching from the

incorrect main carbon skeletonin 2,2-

as dimethylbutane don't allow the molecules

to pack close to one another

Cis 2,2-dimethylbutane does only contain
incorrect Londondispersionforces asthereareno
as polarbonds present
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The correct answeris D because:

Ais

Graphite is a giant macromolecular substance.

These substances such as graphite and diamond have high melting
and boiling points because the atoms are bonded throughout by
strong covalent bonds, which require a lot of energy to break these
bonds

magnesium has a metallic structure and

incorrect although these structures generally have

as

Bis

high melting and boiling points due to the
strong electrostatic forces of attraction
between cations and delocalised electrons,
magnesium has a lower melting point than a
giant macromolecular structure like
graphite

sodium oxide is anionic structure and

incorrect although thesestructures have high melting

as

Cis

and boiling points due to the large amount
of energy neededto overcome the strong
electrostaticattractionbetween

oppositely chargedions, sodium oxide has
alower melting point than a giant
macromolecular structure like graphite

oxygenis a simple covalent substance and

incorrect |is agas atroom temperature and pressure,

as

asitis relatively easy to overcome the weak
intermolecular forces to separate one
molecule from anotherin simple covalent
substances
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The correct answeris C because:

e Statementlisincorrect
o Hydrogenbonding cannot occurin these compounds as thereis

no O-Hbond
o The hydrogen must be bonded to eithera O, N or F atom in order

for hydrogen bonding to occur

e Statementllis correct
o The C-O bondis polar due to the difference in electronegativity

(ad+ C atom and d- O atom)
o Therefore, a permanent dipole permanent dipole force willoccur

between each molecule

e Statementllliscorrect
o Giventhat eachmoleculeis polar, itcaninteract with water

molecules as shown below

o H
o p H’tiHJ* H—C—C— —H
ol ‘} A
T O,

A, B&Dare these arenot the cm‘rect combination
incorrect as of statements
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The correct answeris C because:

CHzCH->CHs is propane and therefore an alkane
Itis a nonpolar molecule and will only have weak London dispersion
forces between the molecules
CHzCH>;CHO (A), CH3zCH>CH>Cl(B) and CHzCH>COQOH (C) all are
polar due to the difference in electronegativity of the C atom and the
atomto which they are bonded

o O and Cl are more electronegative thanC
As well as this, molecule Dis a carboxylic acid

o Carboxylic acids have an O-Hbondin, s0 CHzCH,COOH will be

able to form hydrogen bonds

Therefore, these substances will have permanant dipole permanent
dipole forces between the molecules which are stronger than
London dispersion forces
The boiling point is therefore higher

A,.B&Dare thesemoleculeshaveahigher
incorrectas boiling point than propane,

CHzCH>CH;3
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The carrect answeris D because:

s Thespecieslisted are as follows:

1s22s22p®3s'=Na

152 252 2p® 352= Mg

1s22s22p%3s23pl = Al

1s22s22p%3s23p2=Si

e Asyougo across period 3 in the periodic table, the melting point of
the elementsincreases fromNato Si

e Na, Mg and Al, have metallic structures and Si has a giant covalent /
macromolecular f network covalent structure

e Therefore, Sihas the highest melting point

o 9 o

o

A,B&Care [theseelements exhibitmetallic

incorrectas bonding which is notasstrongas
covalent bonding within silicon’s giant
covalentlattice

The correct answeris D because:

* Acovalent bond occurs between two nonmetals andinvolves the
electrostatic attraction between nuclei of the two atoms and the
electrons of their outer shells

e Theseelectrons are shared betweenthe atoms

e |tcanbe easyto get confused between the descriptions of the
different types of bonding as they all involve electrostatic attraction,
but the clue here is the 'sharing of electrons’

o Thisis unique to covalent bonding
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Ais hydrogen bonding is a special type of
incorrect intermolecularforce, not atype of
as bonding
Bis ionic bonding is the result of electrostatic
incorrect attractionbetweenoppositely charged
as ions and occurs by the transfer of
electrons

Cis metallic bonding is the result of
incorrect electrostatic attraction between positive
as ions and delocalised electrons

|

10

The correct answeris D because:

¢ Thisisincorrect as the number of valence electron pairs is four, not
bonding pairs
o INatom=1x5=5¢electrons, 3Hatoms=3x1=3electrons
o Totalnumber of valence electrons = &
o Therefore there are 4 pairs of valence electrons
o The NHz molecule only has three bonds, therefore thereis one lone
pair of electrons
¢ This lone pair can form a coordinate bond with anincoming proton to
form an ammoniumion. NH.*
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b 54
I x

Ais

i the lone pair of electrons on the nitrogen
= atom inNHz can form a coordinate bond
Bis the bond angle in a molecule of NHzis 107°
incorrect asthere are 4 electron pairs, 3 of which are
as bonding pairs andlis alone pair

Cis NHz moleculescan form hydrogenbonds
incorrect betweenthem as shown:

as
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