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Na@) > Na'g) + e

No necessity to show
negative charge on e

Idea that ionisation energy is removal of an
electron (1 mark)

Idea that 1* ionisation energy is removal of
electron from 3 (outermost) shell and second is
removal of electron from an inner shell. (1 mark)

Idea of shielding effect of inner electrons ie that
second electron i less well shielded from nuclear
pull and therefore more energy is needed to
remove electron.

or

The removal from a full shell requires more energy
than removal from an incomplete shell. (1 mark)
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permanent dipole - permanent dipole attractions
(1 mark)





image6.png
Sulfur — London Dispersion forces — London LDF is acceptable for
dispersion forces /van der Waals / intermolecular London dispersion forces
forces )
Silicon dioxide ~ Covalent bond (polar)covalent
(network) bonds )
P, Only trivalent phosphorus
7 \s structures accepted.

\ 5]

rel =P
or

Any structure for P,S; that obeys valency rules

Increased nuclear attraction for electrons / increased
nuclear charge / sulfur has more protons in nucleus

Increased attraction of
electrons for nucleus is

not an acceptable answer
1 mark
Correctly identify that the forces are stronger
between sulfur (molecules) than between the
phosphorus (molecules)
1 mark §
Correctly identifying that there are London This mark can only be
dispersion forces between the molecules of both awarded if no other forces
are mentioned

these elements.

1 mark
These forces are stronger due to sulfur structure
being S, whereas phosphorus is Py

Candidate answers should
mention Sg and Py
structures
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“This is an open ended question —

1 mark: The student has demonstrated, at an
appropriate level, a limited understanding of the
chemistry involved. The candidate has made some
statement(s) which is/are relevant to the situation,
showing that at least a little of the chemistry within
the problem is understood

2 marks: The student has demonstrated, at an
appropriate level, a reasonable understanding of the
chemistry involved. The candidate has made some
statement(s) which is/are relevant to the situation,
showing that the problem is understood.

3 marks: The maximum available mark would be
awarded to a student who has demonstrated, at an
appropriate level, a good understanding of the
chemistry involved and has provided a logically
correct answer to the question posed. This type of
response might include a statement of the principles
involved, a relationship or an equation, and the
application of these to respond to the problem. This
does not mean the answer has to be what might be
termed an “excellent” answer or a ‘complete” one.

Zero marks should be
awarded if:

The student has
‘demonstrated, at an
appropriate level, no
understanding of the
chemistry involved. There
is no evidence that the
student has recognised
the area of chemistry
involved or has given any
statement of a relevant
chemistry principle. This
mark would also be given
when the student merely
restates the chemistry
given in the question.
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Completed table in order:
Metallic (metal)

Network (lattice)

Covalent

Molecular (discrete)

213 pieces of info (1 mark)
4 pieces of (2 marks)

Increasing nuclear charge / increasing
number of protons / stronger pull from the
nucleus (puls electrons closer)

Increasing atomic number
Increasing no. of electrons
therefore bigger pull
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uestion Acceptable Answer/s Max Unacceptable
Mark
ali |K@—K@+e ) 1 | Missing orincorrect state
symbols
K(g) —K'(g) +e (1)
a |ii | Answers can be given either in terms of 3

potassium or of chiorine

Answers starting with “it” are assumed to refer to

Potassium
Either

K has more shells/levels or electron further from
nucleus or diagram showing this (1)

Correct and clear use of greater
shielding/screening (or clear explanation thereof)
[0}

So less energy required to remove electron/
‘weaker attraction for the electron (1)

or

Cl has fewer shells or electron closer to nucleus
(U]

Correct and clear use of less shielding/screening
(or clear explanation thereof) (1)

So more energy required to remove
electronstronger attraction for the electron (1)
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Mark Scheme

Worth 0

@ ()

Boron or Carbon or B or C or graphite or
diamond

Number of protons increases
or increased atomic number
or greater nuclear/positive charge (pul)

or greater pull on (outer) electrons

Silicon

Increased number of electrons.
or larger nucleus
or stronger nucleus

or any answer which does not indicate an increase in
pullicharge
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(b) Electrons are further from the nucleus or atomic size
increases or extra energy level (1)
Screening or shielding or explanation thereof (1)

Answers only stating that there are more electrons





image12.png
(@)

Covalent molecular.
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(@) Sulfur - London dispersion forces / Accept LDF for London dispersion
van der Waals / intermolecular forces
forces )
Silicon dioxide - (polar)covalent If candidate answers pure
(network) bonds 1) covalent, ignore pure.

®) [@ |Any structure for P.5; that obeys Only trivalent phosphorus

valency rules

structures accepted
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(i)

1 mark
Correctly identify that the forces
are stronger between sulfur
(molecules) than between the
phosphorus molecules

1 mark
Correctly identifying that there are
London dispersion forces between
the molecules of both these
elements

1 mark
These forces are stronger due to
sulfur structure being Ss whereas
phosphorus is P

‘This mark should only be awarded
if no other forces are mentioned

Must mention Sg and P, (A-mark)
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(©) [@) [ 1 mark Ammonia is polar and
trichloramine is non-polar.

1 mark Explanation of this in terms
of polarities of bonds or
electronegativity differences of
atoms in bonds
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Electronegativity values increase
across the period.

silicon

+ fourth electron being removed is
from an inner electron shell

OR

+ shell closer to the nucleus (and
therefore requires more energy|
to remove)
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naming of intermolecular
forces (1 mark)

o description of how they arise
(1 mark)

«  comparison of strength and
effect on boiling point (1 mark)

Hydrogen cyanide molecules are
polar with permanent dipole —
permanent dipole attractions
between molecules.

Nitrogen molecules are non-polar.
The intermolecular forces between
nitrogen molecules are London
dispersion forces.

Hydrogen cyanide molecules are
polar due to electronegativity
difference between nitrogen and

hydrogen.

London dispersion forces are
temporary dipole-temporary dipole
attractions due to due to
temporary.

More energy is required to break
permanent dipole — permanent
dipole attractions.
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1 mark Ammonia is polar molecule and
trichloramine is non-polar molecule.

1 mark Explanation of this in terms of polarities of
bonds or electronegativity differences of atoms in
bonds
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For 1 mark
Stronger intermolecular forces between H-F
‘molecules than between F-F molecules (No
need to name forces)

OR for 1 mark — More energy is required to
break intermolecular forces in HF than in F

For 1 mark
Strong intermolecular forces (H bonds)
caused by:

(large) difference in electronegativity

OR
indication of polar bonds

OR

indication of permanent dipole

For 1 mark
Weak intermolecular forces (LDF) caused
by:

temporary dipoles

OR

uneven distribution of electrons
OR

electron cloud wobble
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From a hydrogen connected to an oxygen or
nitrogen to another oxygen (includes the
carbonyl oxygen) or nitrogen.

Hydrogen bond correctly drawn.
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uestion Acceptable Answerls Max Unacceptable
Mark
a Stating that one (CHCIs) is polar andlor the 3

other (CCl) is non-polar (1)

Identifying that CHCI; has permanent
dipole/permanent dipole attractions and
identifying that CCl, has London dispersion
forces (1)

Other mark is for a statement linking
intermolecular forces/polarity to the Solubilty in
water. Statements such as the following would
be acceptable
« Water s polar (1)
« Water has permanent dipole/
permanent dipole attractions (1)
« Water is a good solvent for polar molecules
(O]
« Like dissolves like (1)
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Covalent molecular
or
discrete covalent
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Mark Scheme

Worth 0

(b)

First mark for naming the strongest type of
intermolecular forces in H;S

Permanent dipole - permanent dipole
attractions (accept dipole/dipole) (1)

‘Second Mark for explaining how the
intermolecular forces they have named arise.

If permanent dipole-permanent dipole named,
‘award mark for mention of electronegativities of
S and H or diagram showing correct partial
changes (1)

If London dispersion forces named, award mark
for mention of instantaneous/induced/temporary
dipoles/electron cloud wobbles or similar (1)

Mention of Hydrogen bonding results in mark of O for whole
question

Polar bonding
If van der Waals’ named as the strongest intermolecular force,

do not award any mark for explanation as this could be any one
of several different types of intermolecular force.
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(The electron shells are pulled
closer because) nuclear charge
ncressee the number of protons i
he nucleus nreases

idea of pull by the nucleus.
Increased nuclear pul s rot
ceptes.

Two pons are required

Understanding that the atam toses
an etectron (v the ion i
formea), (1 mark)

o
he Saiumion il oy have tvo
etectron shels wheress the socium
Stom has hree elecron shlls

or

the sodim ion il have fewer

electronshels (than the sodium
tom). (1 mark)

[ diagram of the atom and on or
tating the eleciron arangement.
f both would be suffcient t5
ain 1 mark bt the second mark
< only be awarded i this
Giagram o ectron arangement.
s accampanied with an
xpanatory statement.

o)

5 you 30 down the group the ouer
ctectron i more shiedsd from the
uciear pul

s strongly attracted by the
e

2% onisation enersy nvolves
emaval from an lectron ell.

which i oner/ul (whole) (more)
tabie/closer to the nucleus

econd electron i removed from
n etecron shll which i ner/full
{whole)/(more) stable/closer o
e nucleus. (1 mark)

The electron i es sieldd fram,
or, more strongly atracted to the
cews. (1 mark)

Stating that more enersy s
required o remove the second
ctectron would be seen 2
restating the information from
he stem
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| Any value in range 720-770
0mot).

Data value 760 kJ mol”™

4o units required but no mark i
awarded if wrong unt s gven.
{wrong unis would only e
enaised once in any paper).

7 thefonc adi (ofthe positve
an/or the negativ ion) increase,
he lattice enthlpy decreases.

(% general statement stating the
sreater the difference inioic
rad the greater the lattce
nthalpy must be related to
ither chioides or fluorides

 The mark cannot b awarded for
 statement such a, s the
{attice enthalpy decreasesthe
oric radi ncresses” which
implies that ioic radis s 2
 dependent variabl.
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(i) |Increased nuclear attraction for 1 |0 marks awarded for increased
electrons / increased nuclear attraction of electrons for nucleus
charge / sulfur has more protons in

nucleus





