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2
s - " | Do not wnits
| oulside the .‘
I | box
n This question is about metals and non-metals.

Figure 1 shows an outline of part of the periodic table.

Figure 1

| B c L

[071].[1] Etlement Qis a dull solid with a meiting point of 44 °C.

Element Q does not conduct electricity.

Which section of the periodic table in Figure 1 is most likely to contain element Q?

[t mark]}
Tick (v) one box.

A B c D

E’ Element R forms ions of formula R?* and R3*

Which section of the periodic table in Figure 1 is most likely to contain element R? !

[1 mark] |
Tick (v) one box. ‘

| L1 o[ o] o[ :

| @ Give two differences between the

those of the transition elements.

physical properties of the elements in Group 1 and

[2 marks]) |

| 1_ _C;&a{a 1 elementy  hawe  lover ]
: B Aen S l‘;&) R

i
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- E Complete Figure 2 to show the electronic structure of an aluminium atom., o
Use the periodic table. _
[1 mark]
Figure 2
V i
|
5 @ Aluminium is a metal.
‘ Describe how metals conduct electricity.
Answer in terms of electrons.
[3 marks]
| Metals hove  Aelocalsed electimy . |
T]’\ £5¢ elf ckeons Ca (t. _electrical
ch oo . The, M ke tL(m.j.la R

J .
e mebal Conbucl. elechric.h,
cboel | snu'ﬁ (’.(((J

E Name the type of bonding in compounds formed between metals and non-metals.
[1 mark]

10!\ l"(

Turn over b

L
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4
' Do not write
outside the
. Magnesium oxide is a compound formed from the metal magnesium and the | e
non-metal oxygen.
Describe what happens when a magnesium atom reacts with an oxygen atom. ’
You should refer to electrons in your answer.
[4 marks] |
Tl& S ma aesium  oatom _losen £ lections |
The t’h:j __atom  gains  €leckions
Tue 2le c_p ore transferred ______Lg tween
the  aloms. Mo ane sum ons___ ok
Ox!he  ion) AR Upom ch
13

N
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[
Sodium carbonate reacts with hydrochloric acid in an exothermic reaction.

The equation for the reaction is: :
Na,COs(s) + 2HCl(ag) — 2NaCl(ag) + COz(g) + H20(1)

A student investigated the effect of changing the mass of sodium carbonate powder
on the highest temperature reached by the reaction mixture.

Plan a method to investigate the effect of changing the mass of sodium carbonate
powder on the highest temperature reached. ;
[6 marks]

Fust MRAasuwR tlo Volyme A\ Hv.
I\:J&I!J(_HG(JC acd  Lith N mgsgmfj_ N
(q\ nb2/. Thea —pow the o4 into a
____o_l bw\&# 08 we o bhumomebs T Meosea
m\i._q,_&mre.{m_ N.QL}_DLALL@A mé}
So8ium Coclonote 4 ste the oA
o soBium carbonate Wit Ht
thymometer  measwe  te ’:QmWod“m 4

Do not write
outside the
box

L M bune, mA _m_lg__ﬁg,.m_ H"Q L.QM \L!'?G/Q*‘In[(

gqgggk H& P-"Lumm 5{'01105 Vl})ll ddlmrﬂ'
_Mossen | Jofum Corbonate Fmo% 2 |
_N?e ot H‘l Ul’.\o[ﬂ nveoltiaat i on Ly H«: '

_J:LL__ _ fome S’cn.rhm l‘ zgfll/a_u.&z__‘,_l’olw_
J__O’_A Cm(P/\+(a.f‘m tﬁ bﬂfo (L'O (ic &(J_Aﬂ

Turn over »
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[ B | Do not write
| | oulside the
i Figure 3 shows a line of best fit drawn through the student's results. | box
Figure 3 |

j mixture in °C

30.04~ |
| o A RIEAER HER |
2801 - I 1 (e D O .
Highest e Eald Lo i bkl o
temperature 26.0+——+ —F—— ,
reached by S - -
the reaction |

10. 6 —

0.0 1.0 2.0 3.0 4.0 5.0 !
Mass of sodium carbonate in grams

L
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Do not write
outside the
. E] Determine the gradient of the line of best fit in Figure 3. e
Use the equation: |
Ch in hi '
Gl ange in hlghe:st temperature |
Change in mass !
Give the unit. |
[5 marks]
[ 4 W ' =
! .__UJJMS) F\\rjw 3 d»m:x}c LN 19 é-?z 7
| T | "\-'tl)uof Femfe/&u (.
| J S [t B URS. 1N, S
| _d:un\fﬁ( in Masy - bo - 1.0:=
Cobwr = g_mag ‘o hinfeot o Pobwa - éb{ |
) e
_ %( In__ M0>) Ll -0
| s Nt Ay o
, £ 9 |
]
, Gradient= l l; Unit C /‘3 =
i |
|
I
’- E The initial temperature of the reaction mixture is where the line of best fit would meet
i the y-axis.
| Determine the initial temperature of the reaction mixture.
. Show your working on Figure 3.
. [2 marks]
| Initial temperature of the reaction mixture = "C
Turn over »

L
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Do not write
oulside the
E Another student repeated the investigation but added sodium carbonate until the box

sodium carbonate was in excess.

Which sketch graph shows the results obtained when sodium carbonate was added
until in excess?

[1 mark]
Tick (v') one box. -

Highest
temperature
A reached by
the reaction
mixture in °C

Mass of sodium carbonate in grams

Highest
temperature
B reached by
the reaction
mixture in °C

Mass of sodium carbonate in grams

Highest
temperature
C reached by
the reaction
mixture in °C

Mass of sodium carbonate in grams

L
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Figure 4 shows a reaction profile for the reaction of sodium carbonate with hax
hydrochloric acid.
Figure 4
A
X
Reactants
Y
_______________ Products
Progress of reaction :
' @ What do labels X and Y represent on Figure 47
[2 marks]
X Mg - |
vy E /gy Chams
4 J
|
E’ How does the reaction profite show that the reaction is exothermic? |
Use Figure 4.
[1 mark]
Tle ___M\_Jj 3 v belos b -
[ eve) N 1l in F; 17
Turn over »

N
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Do rict weila

S oifseila the
ﬁ\l; ] This question is about different forms of carbon. box
Figure 5 represents the structure of dlamond.

Figure 5

Key
O Carbon atom

‘Il Describe the structure and bonding of diamond.

[3 marks]

_D!’qm ond v Q. St'm{-  shuddue .

| RS Containy  covoleat _50_045 £
Eocl otom hos EW l)m& ¥

; [0]3].[2] Explain why diamond has a very high melting paint.
[3 marks]
| Covolet ngd nce ,S}_u:xﬁ
I _ D omond ;\Q}_ Covaleat [)(h&;

LIy

| Hat  maar ke _ broken whan

RV S ) __‘_\mtaﬁ. A _'0\-_ ) 3 | f/wrw
“ Me.n{.wié ,

L

IRNJun 278460 1H
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11
Figure 6 represents the molecule Cy
Figure 6

_. E What is the name of this type of molecule? |
: [1 mark] |
Tick (') one box. -‘
Fullerene / |
|
Graphene ‘
!
Nanotube i
Polymer i
|
|
|
E Molecules such as Cyo can be used in medicine to move drugs around the body. i
Suggest one reason why the Cz molecule is suitable for this use. !
[1 mark].
C 1’_. 0 v "‘ﬂ“ ng " P - A
Turn over »
L

box
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| Do nol writa
| oulside the
' E] Calculate the number of C7; molecules that can be made from one mole of ! fox
carbon atoms. '
The Avogadro constant = 6.02 x 10 per mole
[3 marks]
moles 6\\) (4o toleculen = L 200147853
70 - |
’ 7 3 |
mole s = 0, 0142145 3 _x__é_ 02 X0~ ” o
- 1
= 8.6 x 10 )
1l | [=———
Number of molecules = g 6 X 10 M

|B/M/Jun22/8462/1H
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' Do not wnle

| . outside the
i This question is about zinc and compounds of zinc. | hor

A student produces pure crystals of zinc chloride by reacting zinc oxide with i
hydrochloric acid.

The equation for the reaction is:

Zn0O(s) + 2HCl(aq) — ZnCly(aq) + H20(l)

i
‘! E The student adds zinc oxide to hydrochloric acid until the zinc oxide is in excess.
|

Give one observation that the student could make to show that the zinc oxide is

|

|

|

! in excess. !
:' [t mark]l
‘ _i\? ‘Hnﬂpﬂ. v 2 Y _O_J{fjlé solrd l
; . |
: . s " mgm%_, r
|Z| Why is excess zinc oxide used rather than excess hydrochloric acid? '
[1 mark] |

Tl excesy 2ine  ouxlde Con

P
|

B:] Name one other compound that the student could add to hydrochloric acid to preduce !
zinc chloride. |

[1 mark] -I

- |

Ting  (echonate |

; . Describe how the student should obtain crystals of zinc chloride from a solution of

zinc chloride. |
[2 marks] |
| He ot t. % ¢ chlo (e Soluta, ‘
kil He Coystallunbion  pont v
penchod. T Solbee  shalh &
_ lﬁdj_"o - Cyshallse.
Turn over »

N
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| Do not write
| outsida the

Zinc chloride is also produced in a displacement reaction between zinc and [ bos
copper chloride solution. '

The equation for the reaction is: !

Zn + CuCl; — ZnCl; + Cu

E Complete the ionic equation for this reaction.

[1 mark]
Ly

Zn + CLL — Zn?* + CLL
|
' E Why is zinc described as being oxidised in this reaction? '
. [1 mark] |
|
Liac otoms lo&g_ 2 elactrong. —|
|
|
|
|
|
|
|
|
!
|
|
|
LU
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| Do not write
| outside the

. Zinc and copper can be used with another substance to produce electricity. | e

Complete Figure 7 to show how zinc, copper and another substance can be used to
light a lamp.

Label:
e Zinc
e copper

¢ the other substance used.

|
' The symbol ‘®7 represents the lamp.
. [3 marks]

Figure 7

o

g LincC Ql%“(odq/ i CQPFV £eleclrode

le ctro |
Electe iJ!g |

. Turn over for the next question

Turn over b
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| @ This question is about groups in the periodic table.

The elements in Group 1 become more reaclive going down the group.

Rubidium is below potassium in Group 1.

_ m Rubidium and potassium are added to water.

Predict one observation you would see that shows that rubidium Is more reactive '
than potassium.

[1 mark]

: There, Lould LQ  omork Ul'jg_u__/ Py
| l) [ po (‘{L\ |' B St
B _\A.L_L___\lﬁ 4 Ed T R = =

' I

@ Explain why rubidium is more reactive than potassium. 1

, [3 marks] |

i Rub Acum's  ouke shell v Dwﬂ\a{_ Tk@_ He l

| Nuclewn . Th. M2 o.ns thone v less

_ottriacken L{l‘ W2 tle neclewn o

: L.__ _Ouwke f..‘.-( ctron [n (uk. Bivm .
_T];gkmj o the oute eleckion w

Mmone A S Iq L 'ob} $o (u,':fb (um V) mere

#

[_3__, Complete the equation for the reaction of rubidium with water.

You should balance the equation.
[3 marks]

TRb + 1H,0 —1IbOR + Hy

L

IBAVJUN22/BABZ/ T H
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By | Do not writo
. outside tha
The noble gases are in Group 0. e
E Which is a correct statement about the noble gases? !
[1 mark] |
Tick (v') one box. |
The noble gases all have atoms with eight electrons in the outer shell. ! "
a
The noble gases have boiling points that increase going down the group. \ |
' |
I
. The noble gases have molecules with two atoms. :
| |
: The noble gases react with metals to form ionic compounds. '
|
|
| E’ Table 1 shows information about the three isotopes of neon. |
Table 1
Mass number Percentage abundance (%)
20 90.48
21 027
22 9.25 _
I !
Calculate the relative atomic mass (Ar) of neon. ;
| Give your answer to 3 significant figures.
[3 marks] |
(90.43 x 20) + (929 x20) + (915¢72)
| . 10O ]
. =11% %9
Relative atomic mass (3 significant figures) = _?_ .7 - 1
Turn over b

L
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——————— = 2 RS ’ | Do not write
| . . i Z | outside the
| This question is about electrolysis. | e

| |
| Molten sodium chloride is electrolysed in an industrial process to produce sodium. '

| Figure 8 shows a simplified version of the electrolysis cell used.

Figure 8
f Chilorine gas
| T
I —— l
: sodium f
a |
o o I |
5 | 5
, Molten ° I Molten |
: sodium — [ I T sodium |
chloride /} chloride l
® / © |
/ i
Mesh ‘

' 'I, Which is the correct half equation for the production of sodium? '

i Tick (v) one box.

Na + e — Na* '

Na — Na* + e” '

Na* + e — Na

<

‘ Na* — Na + e~

L

IB/MIJun22/8462/1H
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! |Z| Suggest one reason why the products of the electrolysis must be kept apart.

19
- Do not write
i | outside lhe
A mesh is used to keep the products of the electrolysis apart. . b

[1 mark]

So He pe oAt Ao ot peock

| E Which type of particle passes through the mesh in the electrolysis of |

molten sodium chloride? .

[1 mark]
Tick (¥") one box. i
|
Atom i
Electron ]
i i

lon V]

Molecule
Question 6 continues on the next page

_ |
Turn over »
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20
Do nat wnite
utside the
Aqueous sodium chloride solution is electrolysed in a different industrial process. *hor
Two gases and an alkaline solution are produced.
EEHE\ Which two ions are present in aqueous sodium chloride solution in addition to
sodium ions and chloride ions?
[2 marks]
+ .
1 H  iony
s QO H (0N§
. @ Name the alkaline solution produced.
' [1 mark]
f Sod e - H:Jtlroyu' de .
! El Explain how the alkaline solution is produced.
You should refer to the processes at the electrodes.
[3 marks]
S o Aium .l.b{U _ '&’IA__ %A.{_Q. x (A "a’) e
l%\‘ In HQ- $olakuon . Tlf\w i L( o
halconzs  fomy MAzmiung ok th
J J )
| Mnm\'WQ E'e,c,’r( obe Eo pomq deoj.en
| ) Llor‘)idtia_ T 7 P R Y d sch o/ew.d ot _
__H\i. - f’os.l-i'ue Ql{t*‘ﬂ-ﬁi& _ J’um S ]
chloc/ns.

AN
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Do not wrile
outsida thn

This question is about silicon and compounds of silicon. oy

o

) B

The reactivity series sometimes includes non-metals such as carbon, hydrogen
and silicon.

Silicon can be extracted by reducing silicon dioxide with different substances.
The equation for one possible reaction is:
2C(s) + SiOa(s) — Si(s) + 2CO(g)

Explain what this reaction shows about the position of silicon in the reactivity series.

[2 marks]

Sileos less  renchie  thaa  Cacbon, |
Ty becawse Cachoa AQ'FI_&U_Q I
Slean \?{m  o<ligon . BioxiBe. |

. @ Aluminium also reduces silicon dioxide. i

' Carbon is used rather than aluminium to reduce silicon dioxide because carbon is
cheaper than aluminium.

Carbon can be obtained by heating coal.

Aluminium is obtained from aluminium oxide.

Explain why aluminium is more expensive than carbon.
[2 marks]

Mo zaggy 0 mexbad __JC_:___ obtaia

olumin Jum L-i’. < QunR ol {mium v

_0|.>_{”D_!IAKJA__ Lji_ _Qif-_d‘io%_ﬁ\g___ S _.

Turn over b

L
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: | oulside the
Magnesium also reduces silicon dioxide. box

The equation for the reaction is:

2Mg(s) + SiOz(s) — Si(s) + 2MgO(s)

El Give one reason why the products are difficult to separate if magnesium is used to
reduce silicon dioxide. (

[1 mark] |

_l?ﬂ_Ha_ . _[.)LQd.u.(JZ_i ek Soll4 SER

- El Calculate the minimum mass in grams of magnesium needed to completely reduce
1.2 kg of silicon dioxide.

Relative atomic masses (A): O0=16 Mg=24 Si=28 :
[5 marks] |

Ao & 8§80, = 28+ (Qwib))= fo
¥ (i) (0, )

Mgu__:__ 1 x 1000 = (200 9

[

bumbe ) moles 4§70, = 1200 : 1p
J J o

Nombe 6 molen 6 /‘13 = lox1l= Lo -
M J J i
Moss fy /‘\j = moly x Moy = 4o ¥ Tk =Y

Minimum mass of magnesium = o _q 60 _ g

L

IB/IMIJun22/8462/1H
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23

SizHs is a covalent compound of silicon and hydrogen.

E] Complete Figure 9 to show the outer shell electrons in a molecule of SizHs

[1 mark]

Figure 9

' [0]7].[6] Si,Hs reacts with oxygen.

N

The equation forthe reaction is:
2SiHg(g) + 702(g) — 4SiOz(s) + 6H0(g)

30 cm?® of SizHs is reacted with 150 cm?® (an excess) of oxygen.

Calculate the total volume of gases present after the reaction.

All volumes of gases are measured at the same temperature and pressure.
[4 marks]

Volure 6] Oxjam JPw 30 m S5Hy
J_ - L___ 25 %9 000000

o

= iP5 (m

Udm__ L)_&.M‘ ﬂxjjm_ - "570-40_5'__:_ bScmd

Voo B Laber Uspos = 3x 30 o YD Lont

Volure 6} _3a_w,> 4S990 = 135 (m3

Volume of gases = ____[}_5:_ _ cm?

Turn over »
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24
 — - _lDom_:gt‘l;ﬂfﬂ
; This question is about acids and alkalis. | o
m Explain why the pH of an acid depends on: |
» the strength of the acid |
¢ the concentration of the acid. i
[4 marks] |
I| Eu'sﬂj e knoy thot bhe pH Aumné.\ on tle |
‘ ]\:)A!o_gm __i{on ___LH*) (m aznhn’r.m . TJ\L Lv H&l
| Tn bems 63] ’r Stmij dj H‘z o (4, H~z '
. Stona e on oA e  Tonente be fonsatm|
| . o 7 Y “l
'| \n L 2 o&v;g oS  Soluk won TL'-’)_ MONs Hﬂfﬂ”
i! S*‘(aﬁej’-/ blee a4 : H‘( [ONU H\l lp H : A More CO’JQJ(M
| och hey Moe  och ia He soe volum. $q Hund}}"‘? H”Q
l L.‘3Lv ble  corcuntsgtion 0) be o4 He lome PH
' [0]8].[2] A student titrated 25.00 cm? of hydrochloric acid with 0.100 mol/dm?
i barium hydroxide solution.
1‘ Table 2 shows the resulits. '|
| Table 2
| ]
Titration number 1 2 3 4 5 !

Volume of barium hydroxide

23.90 23.45 23.55 23.55 23.45

I

|
|
‘ solution used in cm?®
|
\

The student calculated the volume of barium hydroxide solution to be used in the
titration calculation as 23.50 cm3.

Explain why the student used a volume of 23.50 cm? of barium hydroxide solution in
the titration calculation.

[2 marks] |

_TLZ_ MRon 'ﬁ\ H& h(* ok Lon Niam bey |.
T £t 5 J_VOI\UNQO i ol cdsrd ‘]
12 9o (m> %) f&no% L:a(mm. A t'

»w 6n pnemaolow o Wb,

IB/M/Jun22/B462/1H



mmerevise.co.uk

25
Ve = ~=—""""| Do not write
| oulside the
b
' [0]8].[3] 25.00 cm? of the hydrochloric acid reacted with 23.50 cm? of the 0.100 mol/dm® S

barium hydroxide solution.
The equation for the reaction is:

2HCl(aq) + Ba(OH).(aq) — BaCly(aq) + 2H.0(l) ;

|

Calculate the concentration of the hydrochloric acid in mol/dm?. 3 |
| ~ ((m3 fo bm )[4 marks] |
|

. 1000 *

| = 0.00235  mol |

Maoles ﬂ Hel = _b.OOig_S_XZ: o.oow—ajmol

|
|

| (NGt ko, = 0.0043F0 X 75 4
= . 188 mol /dm 3

|

| ' Concentration of the hydrochloric acid = O 88 mol/dm?3 |

Question 8 continues on the next page |

i
oy

1B/M/Jun22/8462/1H
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| Do not wrila
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Another student titrated sulfuric acid with barium hydroxide solution. box

The equation for the reaction is:
H:S04(aq) + Ba(OH)2(aq) — BaSOa(s) + 2H20(l)

The student measured the electrical conductivity of the mixture during the titration.

The better a conductor, the higher the electrical conductivity value.
Figure 10 shows the results.

Figure 10

Electrical
conductivity
in arbitrary

. units

N e L s o
’ 0 10 20 30 40
1 Volume of barium hydroxide solution added in cm?

El Explain why the electrical conductivity of the mixture was zero when the sulfuric acid
had just been neutralised.

Use the equation for the reaction.

Refer to ions in your answer. '

[3 marks]!

The o o iony  Lthat e dllnee |
e mve I‘QCCNM_ Lmr NS e
Q_ I'ASOluJolﬂ. TL& }’IA.AA(OQ%\ ‘ony |

_ J Y |

. /ot }Jm L oo Le_gwg_____.

| Ehesy houe nep (+ob w.th l’\q heoxido  iony
| J J |
| £ probuce  Wole~ R

L
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27

' ‘l[ 8 H—i—l The student then added a further 10 cm? of barium hydroxide solution.

I

The electrical conductivity of the mixture increased.

Give one reason why.

lhe

M1 2 bure NO ws

Cont oiny

2

MONR

END OF QUESTIONS

[1 mark]

}JMLWV‘J_ -

ons ok hybowibe vony  thet o e

IB/M/Jun22/8462/1H
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