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: 4 Spi"ggt } MIDDLE Low
2 Period 3 contains the elements sodium to argon. This question asks about the chemistry of each of
the Period 3 elements or their compounds.
(a) Sodium nitrate is a white erystalline solid.. When heated. it melts and the following reaction Examiner marks and comments
ocours. . Your
. Mark Mark Comment
2NaNO,(l) — 2NaNO,() + O,(g}
2(a) 3/3 Correct.
A 3.40g sample of sodium nitrate is heated.
Calculate the
« number of moles-of NaNO, used,
: \ L‘ao\ \ %68
“ooo s aabe .
:__}_;%__: O'C)le\s ____________ @,.QH ________ mol 2(b)(i) 0/1 The answer needed to include the idea of a proton acceptor.
* number of moles of O, formed,
2 s
O-o4 s - 2/2 Correct.
. - 02 2(b)(ii)
"‘-—'*-—(M%H_— = O 0= Q" ..... mol
»  volume of O, formed; in dm® (mﬁa\asured at r.t.p.).
S5
- o‘:oz. 5 B : _ .l 2(c) 2/3  The candidate mentions reacting aluminium with named acids
: S C 48 and bases but does not describe the dissolving of aluminium
W= '2-L\ %O C'Ul =2 O-Li% [P PR S S d?':;"]‘ oxide in acids.
. . . 2(d)(i) 1/1  Correct.
(b) Magnesium reacts slowly with warm water to form a base, magnesium hydroxide.
(i) Explain what is meant by the term bass.
A compound. thak. can. xeact. silh.ao. actd to.gve <alfr.. 1] 2(d)ii) 2/2  Correct.
(i) Write él chemical equation for the reaction between magnesium and warm water.
' M%‘\'.lHJ_Q"_?Ma(_QpaL‘\““L .............................. 2
' . 2(e)(i) 1/2 The answer scores one mark for giving the oppositely charged
ions involved but does not state that these particles attract one
another.
2(e)(ii) 1/1  Correct.
A
EXAMINER MARK
COMMENTS SCHEME




{c) Aluminium oxige is amphoteric. It is insoluble in watar.

Describe experiments to show that %Iumi ium oxide is amphoteric.

Cy

s . ' ber Muminum oxidewil seact with?

i ke HOP._fo Somm. o el acking as base, S wilh xedissolve iny
Solwtlon o fostn o colesrless selution oy Losming el of Sadivth
ackhing as ecddid-
{d) Silicon(IV) oxide has a giant structure.

ouid.
cess Seclivaidr e
omminate cobile

(i) Name the type of bonding in silicon(IV) oxide.

ORI e ]

i

(ii) Give two physical properties of silicon(IV) oxide.

g melding and. bolkaa PO ..
LAnsduble i e e 2]

(e} Calcium phosphate is used in fertilisers. The bonding in calcium phosphate is ionic.
Calcium phosphate contains the phosphate ion, PO,*.

() What s ionic bonding?
2onding..bebueen..a caion.. anch.anion... Ehxong...conglebe
transfer.. of . electimns. Blecbrostuic Soyces. Nold, foe. Yonds. ... 2]

{ii} Deduce the formula of calcium phosphate.

2(a)

2(b)(i)

2(b)(ii)

2(c)

2(d)(i)

2(d)(ii)

2(e)(i)

2(e)(ii)
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Examiner marks and comments

Your
Mark Mark Comment

3/3 Correct.

0/1 The answer needed to include the idea of a proton acceptor.

2/2 Correct.

2/3 The candidate mentions reacting aluminium with named acids
and bases but does not describe the dissolving of aluminium
oxide in acids.

1/1  Correct.

2/2 Correct.

1/2 The answer scores one mark for giving the oppositely charged
ions involved but does not state that these particles attract one
another.

1/1  Correct.

.
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COMMENTS




4 spil'g‘ét } MIDDLE Low
(f) Sulfur tetrafluoride, SF,, can be made by combining gaseous sulfur with fluorine.

S(g) + 2F,(g) — SF.(g)

The reaction is exothermic, Your
Mark Q2 Mark scheme
(i) Complete the energy level diagram for this reaction. Include an arrow which clearly shows #)(0)
the energy change during the reaction. 2(7)(i) S(s)+ 2F. (9)
)
SF4(9)
5 3
2(f) i)
S(g) + 2F,(g) ey M1 exothermic mark: horizontal product energy line at
T ower energy than that of reactant energy line;
energy | han that of I
. M2 Jabel of product mark: SF,;
A X M3 correct direction of vertical heat arrow: arrow must
—::ior\’.- start level with reactant energy and finish level with
- product energy and must have only one (correct) arrow-
'/ ( o head.
_—1CVEN (f) (i) M1 bond energy of 2F,: 2 x F-F = 2 x 160 = 320 (kJ/mol)
T > 3] 2(g)(i) M2|)bond energy of all bonds in SF,: 780 + 320 = 1100 (kJ/
mo
(ii) During the reaction the amount of energy given out is-780kJ/mol. M3 calculated bond energy of SF, divided by 4: 1100/4 =
275 (kJ/mol)
The F-F bond energy is 160kJ/mol. @) ills bacteria-
Use this information to determine the bond energy, in kJ/mol, of one S-F bond in SF,. 2(g)(ii) (9)(ii) name of compound: cobalt(II) chloride;
F from: blue;
£ o4 F—F | to: pink;
T 04+ (160 g * FF (h)(i) it has a complete outer shell/a full outer shell/8 electrons
= t‘:.f) \5(»_);{%2.(.' F ] in the outer shell;
SO . 2(h) (i) (i) | Gin) lamps;
%520 —y(w) = 380
2(h)(ii)

EXAMINER MARK
COMMENTS SCHEME




(g) Chloring and compounds of chlerine are important in water treatment and in laboratory testing

for water.
(i) Chlorine is added to water to make the water safe to drink.

Explain why adding chlorine makes water safe te drink.

..... LT S\ VO oV U 123 - W L\ WA VR 7.1 SR

0

(ii) A compound of chlorine is used in the laboratory fo test for the presence of water.

Name the compound of chlorine used in this test and describe the colour change seen in

a positive result of this test.

name of compound CQ\DQLbf.MOﬂDkf_

" colour change from ............ \D\UEL ......... to P\ﬂk e et

{(h) Argon.is an unreacfive-noble gas.

(i} Explain why argon is unreactive.

e oukex shells. axe. comPlee it electon.. e

(if) Give one use of argon.

(31

11

(1

[Total; 27]

2(f)(i)

2(f)(ii)

2(g)(i)

2(g)(ii)

2(h)(i)

2(h)(ii)

Select
page
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Your
Mark (0} Mark scheme
W1 seere
3 SF4(9)
M1 exothermic mark: horizontal product energy line at
lower energy than that of reactant energy line;
M2 Jabel of product mark: SF,;
M3 correct direction of vertical heat arrow: arrow must
start level with reactant energy and finish level with
product energy and must have only one (correct) arrow-
head.

(f)(ii) M1 bond energy of 2F,: 2 x F-F = 2 x 160 = 320 (kJ/mol)
M2 bond energy of all bonds in SF,: 780 + 320 = 1100 (kJ/
mol)

M3 calculated bond energy of SF, divided by 4: 1100/4 =
275 (kJ/mol)

(9)(i) kills bacteria;

(g)(ii) name of compound: cobalt(II) chloride;
from: blue;
to: pink;

(h)(i) it has a complete outer shell/a full outer shell/8 electrons
in the outer shell;

(h)(ii) (in) lamps;

EXAMINER MARK
COMMENTS SCHEME




2 Period 3 contains the elements sodium to argen. This guestion-asks aboutthe chemistry of each of

the Period 3 elements or their compounds.

(a) Sodium nitrate is a white crystalline solid. When heated it melts and the following reaction
. oceurs.

2NaNO{l) — 2NaNO,(l) + O,g)
A 3.40g sample.of sedium nitrate is heated.
Calculate the

s number of moles of NaNQ, used,

3.4 2 0,04 %2«
5 :

= Oﬂokﬁ;g\ mol
"« number of moles of 0, formed,
'
@ e S 9\ T @ "Ol ....... mol
s volume of O, formed, in dm?® (measured atr.t.p.).
Iméle = A\ _
O.01\ = N O’QL\ dm*
: (31
(b) Magnesium reacts. slowly with warm water to form a base, magnesium hydroxide.
(i) Explain what is meant by the term base. )
or. fas OH” Jons. ... m

(ii} Write a chemical equation for the reaction between magnesium and warm water.

) Mﬂ*@Hmo“} ...... QM (OH)?_ ........ — 21

2(a)

2(b)(i)

2(b)(ii)

2(c)

2(d)(i)

2(d)(ii)

2(e)(i)

2(e)(ii)

Your
Mark (0} Mark scheme

(a) number of moles of NaNO, used: 3.40/85 = 0.04(00) (mol)
OR
4.(00) x 1072 (mol);
number of moles of O, formed: 0.04/2 = 0.02(00) (mol)
OR
2.(00) x 1072 (mol);
volume of O, formed: 0.02 x 24 = 0.48 (dm?),

(b)(i) (a substance which is) a proton/H+/hydrogen ion
acceptor;

(b)) Mg(s) + 2H20() — Mg(OH),(aq) + H,(g)
Mg(OH),; rest of equation;

(c) M1 add a named acid, e.g. HCland a named alkali, e.g.
NaOH,;
M2 AL,O, will react with/neutralise both reagents;
M3 and so it will dissolve into the reagent/form a solution;

(d)(i) covalent;

(d)(ii) any 2 from:
high melting point/high boiling point;
poor conductor (of electricity);
hard;
insoluble;

(e)(i) M1 (electrostatic) attraction;
M2 between oppositely charged ions;

(e)(ii) | Ca,(PO,),;

EXAMINER MARK

SCHEME

COMMENTS




(¢) Aluminium oxide is amphoteric. It is insoluble in water:

Describe experiments to show that aluminium oxide is amphoteric.

Reaok . aduomnum, 5R8de witn an actd,.
.................................. X an Guminum. o)t ang usoder,

Kead avueminum.. oxide o bone Yo xi U

Eq¥ A0y + W80y _— A (504)5 tWe0.
(d) Silicon(IV) oxide has a.giantstructuA\q'Og T N0z 5 AN, +H.0
(i} Name the type of bonding in silicon{IV) oxide.

(ii) Give two physical properties of silicon(IV) oxide.

(e} Calcium phosphate is used in fertilisers. The bonding in ¢alcium phosphate is ionic.
Calcium phosphate contains the phosphate ion, PO,

i) What is ionic bonding?

(i) Deduce the formula of calcium phosphate.

2(a)

2(b)(i)

2(b)(ii)

2(c)

2(d)(i)

2(d)(ii)

2(e)(i)

2(e)(ii)

Your
Mark (0} Mark scheme

(a) number of moles of NaNO, used: 3.40/85 = 0.04(00) (mol)
OR
4.(00) x 1072 (mol);
number of moles of O, formed: 0.04/2 = 0.02(00) (mol)
OR
2.(00) x 1072 (mol);
volume of O, formed: 0.02 x 24 = 0.48 (dm?),

(b)(i) (a substance which is) a proton/H+/hydrogen ion
acceptor;

(b)) Mg(s) + 2H20() — Mg(OH),(aq) + H,(g)
Mg(OH),; rest of equation;

(c) M1 add a named acid, e.g. HCland a named alkali, e.g.
NaOH,;
M2 AL,O, will react with/neutralise both reagents;
M3 and so it will dissolve into the reagent/form a solution;

(d)(i) covalent;

(d)(ii) any 2 from:
high melting point/high boiling point;
poor conductor (of electricity);
hard;
insoluble;

(e)(i) M1 (electrostatic) attraction;
M2 between oppositely charged ions;

(e)(ii) | Ca,(PO,),;

EXAMINER MARK

SCHEME

COMMENTS




(f) Sulfur tetrafluoride, SF,, can be made by combining gaseous sulfur with fluorine.
S(g) + 2F,() - SF,(g)
The reaction is exothermic.

(i) Complete the energy level diagram for this reaction. Include an arrow which clearly shows
the energy change during the reaction.

[

S(g) + 2F,(9)
energy

AH

Sty (‘3\

(3]
(ii) During the reaction the amount of energy given out is 780kJ/mol.
The F-F bond energy is 160 kJ/mol.
Use this information to determine the bond energy, in kJ/mol, of one S-F bond in SF,.
F I 180
N/

130 _.

_“5 kJ/mol [3]

2(f)(i)

2(f)(ii)

2(g)(i)

2(g)(ii)

2(h)(i)

2(h)(ii)

Select
page

<

)

m MIDDLE Low

Your
Mark Q2 Mark scheme
0 S(5)+ 2F; (9).
3 SFy(a)
M1 exothermic mark: horizontal product energy line at
lower energy than that of reactant energy line;
M2 Jabel of product mark: SF,;
M3 correct direction of vertical heat arrow: arrow must
start level with reactant energy and finish level with
product energy and must have only one (correct) arrow-
head.

(f)(ii) M1 bond energy of 2F,: 2 x F-F = 2 x 160 = 320 (kJ/mol)
M2 bond energy of all bonds in SF,: 780 + 320 = 1100 (kJ/
mol)

M3 calculated bond energy of SF, divided by 4: 1100/4 =
275 (kJ/mol)

(9)(i) kills bacteria;

(g)(ii) name of compound: cobalt(II) chloride;
from: blue;
to: pink;

(h)(i) it has a complete outer shell/a full outer shell/8 electrons
in the outer shell;

(h)(ii) (in) lamps;

EXAMINER MARK

SCHEME

COMMENTS




(g) Chiorine and compounds of chloring are important in water treatment:and in-laboratory testing
for water.

(i

(i)

Chlorine is added to water to make the water safe to drink.

Explain why adding chlorine makes water safe to drink,

e io M niccsheen. and. . ackeri ...
A compound of chlorine is used in the laboratory to test for the presence of water.

Name the compound of chlorine used in-this test and describe the colour change seen-in
a positive result of this test.

name ot compound ... 0. CO0alE (W) Oolodide.
colour change from \D\\;\,{’_ ......................... to ‘P?ﬂ\{:\

(h). Argon is an unreactive noble gas.

{iy Explain why argon is unreactive.

: \ek: e iHeon Shall -
(gj\%’%a%w&%m?‘eﬁ)kﬂﬁfm M]

(ii). Give one use of argon.

voresiegenneenee [1]
[Total: 27]

2(f)(i)

2(f)(ii)

2(g)(i)

2(g)(ii)

2(h)(i)

2(h)(ii)
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page
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Your
Mark

)
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(0} Mark scheme
0 S(5)+ 2F; (9).
3 SF4(9)

M1 exothermic mark: horizontal product energy line at
lower energy than that of reactant energy line;
M2 Jabel of product mark: SF,;
M3 correct direction of vertical heat arrow: arrow must
start level with reactant energy and finish level with
product energy and must have only one (correct) arrow-
head.

(f)(ii) M1 bond energy of 2F,: 2 x F-F = 2 x 160 = 320 (kJ/mol)
M2 bond energy of all bonds in SF,: 780 + 320 = 1100 (kJ/
mol)

M3 calculated bond energy of SF, divided by 4: 1100/4 =
275 (kJ/mol)

(9)(i) kills bacteria;

(g)(ii) name of compound: cobalt(II) chloride;
from: blue;
to: pink;

(h)(i) it has a complete outer shell/a full outer shell/8 electrons
in the outer shell;

(h)(ii) (in) lamps;

EXAMINER MARK

SCHEME

COMMENTS




2 Period 3 contains the elements sodium to argon. This question-asks about the chemistry of éach of

the Period 3 elements or their compounds.

(a) Sodium nitrate is a white crystalline solid. When heated it melts and the follow!hg reaction
QCCUTS..

2NaNO, () = 2NaNO,(l} + O,(a)
A 3.40g sample of sodium nitrate is heated.
Calculate the

+ number of moles of NaNC, used,

* number of moles of O, formed,
.............. Gﬁc mol
« volume of O, formed, in dm3 (measured at rt.p.).
(3]

(b) Magnesium reacts slowly with warm water to form a base, magnesium hydroxide.

(i) Explain what is meant by the term base.

..... A e .|

(i} Write a chemical equation for the reaction between magnesium and warm water,

Select
page

)

m wooie. [N

Your
Mark Q2 Mark scheme
(a) number of moles of NaNO, used: 3.40/85 = 0.04(00) (mol)
2(a) OR
4.(00) x 1072 (mol);
number of moles of O, formed: 0.04/2 = 0.02(00) (mol)
OR
2.(00) x 107 (mol);
2(b)(i) volume of O, formed: 0.02 x 24 = 0.48 (dm?),
(b)(i) (a substance which is) a proton/H+/hydrogen ion
acceptor;
2(b)(ii) (b)) | Mg(s) + 2H20() — Mg(OH),(aq) + H,(g)
Mg(OH),; rest of equation;
(c) M1 add a named acid, e.g. HCland a named alkali, e.g.
NaOH,;
2(c) M2 AL,O, will react with/neutralise both reagents;
M3 and so it will dissolve into the reagent/form a solution;
(d)i) covalent;
] (d)(ii) any 2 from:
2(d)(i) high melting point/high boiling point;
poor conductor (of electricity);
hard;
insoluble;
2(d)(ii) (e)(i) M1 (electrostatic) attraction;
M2 between oppositely charged ions;
(e)(ii) Ca,(PO,),;
2(e)(i)
2(e)(ii)

EXAMINER MARK
COMMENTS SCHEME




{c) Aluminium oxide is amphoteric. It is insoluble in water.
" Describe experiments to show that aluminium oxide is amphoteric,

....... :Em\..h....&\sp'.\x&.....Z\.‘.%..,.‘.n...... Wt

(d) Silicon(IV) oxide has a giant structure.

(i) Name the type of bonding in silicon(IV) oxide.

(e) Calcium phosphate is used in fertilisers. The bonding in calcium phosphate is ionic.
Calcium phosphate contains the phosphate ion, PO *.
(i) Whatis ionic bonding?
When  bio 99 (owRosds Vol

2(a)

2(b)(i)

2(b)(ii)

2(c)

2(d)(i)

2(d)(ii)

2(e)(i)

2(e)(ii)

Select
page

<

)

m wooie. [N

Your
Mark Q2 Mark scheme

(a) number of moles of NaNO, used: 3.40/85 = 0.04(00) (mol)
OR
4.(00) x 1072 (mol);
number of moles of O, formed: 0.04/2 = 0.02(00) (mol)
OR
2.(00) x 107 (mol);
volume of O, formed: 0.02 x 24 = 0.48 (dm?);

(b)(i) (a substance which is) a proton/H+/hydrogen ion
acceptor;

(b)) Mg(s) + 2H20() — Mg(OH),(aq) + H,(g)
Mg(OH),; rest of equation;

(c) M1 add a named acid, e.g. HCland a named alkali, e.g.
NaOH,;
M2 AL,O, will react with/neutralise both reagents;
M3 and so it will dissolve into the reagent/form a solution;

(d)(i) covalent;

(d)(ii) any 2 from:
high melting point/high boiling point;
poor conductor (of electricity);
hard;
insoluble;

(e)(i) M1 (electrostatic) attraction;
M2 between oppositely charged ions;

(e)(ii) | Ca,(PO,),;

EXAMINER MARK

SCHEME

COMMENTS




(f) Sulfur tetrafluoride, SF,, can be made by combining gaseous sulfur with fluorine.
S(g) + 2F,(g) — SF.a)
The reaction is exothermic.

(i) Complete the energy level diagram for this reaction. Include an arrow which clearly shows
the energy change during the reaction.

|

S(g) + 2F,(9)
energy

(3]
(ii) During the reaction the amount of energy given out is 780kJ/mol.
The F-F bond energy is 160kJ/mol.
Use this information to determine the bond energy, in kJ/mol, of one S—F bond in SF,.
F

S + £:§ » F—S—F
IFO- 1LY 160 = UL

L0 > Y=\

A \H kJ/mol [3]

Select
page

MIDDLE LOW

Your
Mark Q2 Mark scheme
()
3 SF4(9)
2(f)(ii)
M1 exothermic mark: horizontal product energy line at
lower energy than that of reactant energy line;
M2 Jabel of product mark: SF,;
M3 correct direction of vertical heat arrow: arrow must
start level with reactant energy and finish level with
product energy and must have only one (correct) arrow-
head.
(f)(ii) M1 bond energy of 2F,: 2 x F-F = 2 x 160 = 320 (kJ/mol)
2(g)(i) M2|)bond energy of all bonds in SF,: 780 + 320 = 1100 (kJ/
mo
M3 calculated bond energy of SF, divided by 4: 1100/4 =
275 (kJ/mol)
(9)(i) kills bacteria;
2(g)(ii) (g)(i) | name of compound: cobalt(Il) chloride;
from: blue;
to: pink;
(h)(i) it has a complete outer shell/a full outer shell/8 electrons
] in the outer shell;
2(h)(i) (i) | (in) lamps:
2(h)(ii)

EXAMINER MARK
COMMENTS SCHEME




{g) Chlorine and compotinds of chlerine are important in water treatment and in‘laboratory testing
for water. .

(i) Chlorine is agded to water to make the water safe to drink.
Explain why adding chlorine. makes water safe to drink. - )
oo NS ARG e (1]
(if) A compound of chlorine is used in the laboratory to test for the presence of water.

Name the compound of chlorine used in this test and.describe the colour change seen in
a positive result of this test. - . '

‘name of compound ..o ' c\n_, ....................................
colour change from ............. Orew o L e\
[3]
{h) Argonis.an -lmreactive noble gas.
(i) Explain why argon’is unreactive.

....... ) tbwbt\‘@\\?‘aqu\t\&w%“‘o\\& il

(ii) Give one use of argon. -
SRR [ 7. W\ A “‘“S"}“" .............................................................................. il
[Total: 27]

2(f)(i)

2(f)(ii)

2(g)(i)

2(g)(ii)

2(h)(i)

2(h)(ii)

Select
page
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Your
Mark Q2 Mark scheme
0 S(5)+ 2F; (9).
3 SF4(9)
M1 exothermic mark: horizontal product energy line at
lower energy than that of reactant energy line;
M2 Jabel of product mark: SF,;
M3 correct direction of vertical heat arrow: arrow must
start level with reactant energy and finish level with
product energy and must have only one (correct) arrow-
head.

(f)(ii) M1 bond energy of 2F,: 2 x F-F = 2 x 160 = 320 (kJ/mol)
M2 bond energy of all bonds in SF,: 780 + 320 = 1100 (kJ/
mol)

M3 calculated bond energy of SF, divided by 4: 1100/4 =
275 (kJ/mol)

(9)(i) kills bacteria;

(g)(ii) name of compound: cobalt(II) chloride;
from: blue;
to: pink;

(h)(i) it has a complete outer shell/a full outer shell/8 electrons
in the outer shell;

(h)(ii) (in) lamps;

EXAMINER MARK

SCHEME
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