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Choosé from the following compounds to answer the questions.

2

ALO;
CH,COOH.
CoHy’
CHy
CuO-

H,
K;0
LiBr:
NH,OH -
NH, -

SO,

Each compound can be used once, more than once or not at all.

State which.compound:

(a) is an amphoteric oxide

'- has a molecule containing only two atoms

............................. B

(c) has a molecule with only 10 eléctrons

..... e N

{d) has an element with an oxidation number of +3

i O 2

(e) is an alkane.

..................................................
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Potassium superoxide, KQg; reacts wiihwcamleide to make potassium carbonate

and’ oxygen. [< O - :,Li

(%]

o

4KO,(s) + 2C0,(g) — 2K,C04(s) + 305(g)

(a) Asample of 13.0g of potassiurﬁsuper‘oxide reacts with excess carbon dioXide.

Calculate the volume.of oxygern, measured-at r.t.p., that is formed.

Give your answer to three significant figures.

Y .Q '\ — - a'l . [1 o A%
@g‘w\:.._> K©2 02 mvl&/% mﬁ\%?{)‘ . 30
ok A6 0uz3s | 3 -24¢ 4 ==
B " B | |
LT .24 Yy ' _ v
] o
L ‘ volume of oxygen = 53'30 dm?3 [3]
. «
(b} Potassium superoxide is an ionic compound.
Deduce the formula of a superoxide ion.
-]
Dl .............................................................................................................. [11

@ Potassium superoxide has a giant ionic lattice.

‘Explain what is meant by the term giant ionic lattice.

(d) Describe the separation, arrangement and motion of particles in solid carbon dioxide.

Lo\ a0d Fanehing..00d... 912 800030 D
'Feg,vaﬁr ....... 0 QWSW\% ..... vilelsie or\tem ....... .

D N I I I N N I T e T E T T T LI T F R PP e

e eeeeeeee et se s em oo ee e et e e o2t r e e b st e e e et e e s e et st eeee e eeere e [3]
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(e) Draw a dot-and-cross diagram to show the electronic configuration in a molecule of
carbon dioxide.

Show only the outer shell electrons.

(2]

(f) Explain why carbon dioxide has a low boiling point.

L
...... Bz.&as.e_._..f.(.‘p......}m......w.&K....Q.nié(.. 5 )m’refm&cuhf

[Total: 11]

| © Cambridge University Press & Assessment 2026 5070/22/M1J/26

- _



* 0023159926305 *

i L

© Cambridge University Press & Assessment 2026

-

-

4]

SEEN

Turn over

-5070/22/M1J126

[Turn over




* 0023159926306 *

BN i

The equation for one of the reactions that happens in a catalytic converter is shown.

2NO(g) — O,(g) + Ny(g) - AH

This decomposition reaction is exothermic.
SAEATISITY

(a) Complete the reaction pathway diagram in Figure 3.1 for this decomposition reaction.

Label the:
*  axes / 7
reactants and products “~ 4

. enthalpy change, AH.~

(€actonts

faéiam

(66\'\&\ V&ﬂ\ Nc‘j

Figure 3.1
(3]

(b) The rate of the decomposition reaction is increased by using a catalyst.

Explaln how a catalyst increases the rate of the decomposition reaction.

‘% .......... LD"‘&%‘H\@ ...... Q c,%h‘hm ...... Em.é59 Og’{’hé .......

(c) Suggest why it is important that the solid catalyst in a catalytic converter has a large
surface areg. i) ¥

Snefwe av
Laboe. 5 0 % ..... 6n-hb\n" ..... MQ....L\plecn’@t; léﬂcl!‘)S

.............. (...9?&}._...&64&%....1n....9c,’h"‘fh‘r\ @nﬁagflwﬁm-\-} @46[?]4-

feo-l-« mG’f' e (‘eg‘_"'('ﬁ*g :
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(d). The rate of the decomposition reaction increases when-the pressure.of the reactants is
increased at constant temperature. -

-

Explain why.

B b, ebtertion nc@ts., S came ¢l
Ao.achalhetRue. o vhich Thes . cliid e .mar. f2avedly

Ledivs o ndte. effedive clivions inecasivy, The hEo
(e) Therrs’{ég’me'decompositiqn reac;tion increases when the temperature of the reactants is
incréased at constant pressure. - i
Explain why. | ) |
..... {2 6C¢nSé—l~héqﬂ”€-"’WPW@’@‘"QQ,}.MJ@S@DLQ&C
aneray..of. molecalea .o U5 increse. Pue. to 7 bich
Jhen.. Collide.... mge.grenﬂg\n&(em%%e_ﬁéfﬁz]
effechve cslisions vhich [eds Jv Merdeased (a2 of reﬁi:;%]
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4  Copper(Il) suifate is.an ionic compound.

© Cambridge University Press & Assessment 2026 5070/22/MiJ/26

(a)

(b)

(c)

(d)

The electrolysis-of agueous c.q‘pper(II)vsquate is done using copper or graphite electrodes.

Complete Table 4.1 about the observations made in the two electrolyms reactions.

: Tab|e41 .

- ’ "observation at anode observatlon at cathode
" 5128 oF m\a.\a dgcfe;g»{ pm“- Soi b depssipd
using copper e[ect.rodes tad 11.' cAigalvdh- . i hade. -

- - bupo1os oF oDu3en G5 | pink. S5l Agpss il on
‘usmg graphite elec?rodes ) o ) o ?\é/

[4).
Molien barium iodide is electrolysed using graphiteelectrédes.
o — .._,——-"" ——— b

-Construct ionic half—equatlons to show the reactions at the anode and at the cathode,

ancde ........ freevernees :2_ Irl ................. “\1“%— Q-é v

...............................................................................

Graphite is a suitable material for the electrodes used in eIectronS|s because it is inert and.
has good electrical conductivity.

P

(i) State the meaning of the word inert.

.......... DN o ]
(ii) Name one metal that is used as an inert electrode.
o PLOLJY\(\M\VT\ ..................................................... [1]

The ionic equation for the reaction between magnesium and-aqueous copper(Il) sulfate
is.shown.

Mg(s) + Cu®*(aq) - Mg®*(aq) + Cu(s)
(i) State the oxidatioh number of copper in copper(Il) sulfate.

.....................................................................................................................................
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(i) The reaction is an example of a redox reaction.

Explain how the equation shows that both oxidation and reduction take place-during
the reaction. W

oxidation ..... ﬂ's ...... a a?%]nm ........ IOS% ........ Do e_{éc'h’cmS

)

Hhish. meens... 4o coidisgde s

reduction %CQPPmmﬁmﬂéiéléa']“@?S*Uhfch
Mns. St reduced: o '

.................................................................................................................................

[2]
o CoW [Total: 11]
-
O
\ A
. . .
P
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3
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Zinc chloride i$ prepared by reacting excess zinc with warm dilute hydrochloric acid.

Zn(s) + 2HCl(aq) — ZnClL(aq) + Hy(9)

(a) Use the equation to predict one observation made during this reaction.

EQ%%MM_@AC@ ...... ok} 5489¢4a..... L — ]

" {b}. Explain whif an excess of zinc is used in this preparation. th&

....... S O‘th-\—?';&(\&cfb&am \ékla ik 5’]’}')/? acsa ... and o! l[1]

................................................

(c) Asample of 3.24¢ of zinc is added to 50.0cm?3 of 1.50mol/dm? hydrochloric acid.

e Y e

Show by calculation that the zinc is in excess.

melds 0F zinez 3.24 Zn 2ncl
ploviécd o v ~ 0. o
= O qudd e &85 0095
wols of W= cv W
plovited - \-$% 1\% 5. 0% we\d oh- 2inE .
| Gy b o ~re
> 0:0%5 | P Covided Which Mé&ns 2inC jo 1N ExC

[3]

(d} State how excess zinc is removed from the reaction mixture.

(e) Describe how pure dry zinc chlcﬂ__de crystals are prepared from Aagueous zinc chloride.,
Nopa 2ars.. 210t e NOONL. 18 fonted. 1nte.. easpersting...
A\S\\vf\brt\(‘ef‘gﬁﬂ’rl‘ah@afcé.bj ..... Bansen.....

..................
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(f) The formula of a sample of‘zin-c chloﬁde crystals is Zano3H20.

- Caiculate the percentage by mass of water of crystallisation.in these brystals.
Tofol mags of Zn(l,-3HO0=s 63’7‘*;7’1 + 5 ‘4
= 4o

Tolah ‘Mass'&-wﬂsh\;‘bqﬁﬁ: SFH_ | N

|

*lo = s Y xio ' :
S0 . | | v
— ] U\ QI' . - . ] o
= 2 & percentage by mass = 23"11 ..... Pl e erereeeeene e (3]
g

. (9) Describe the effect-of adding aqueous ammonia drop by drop until in excess to a sample of

aqueous zinc chldride.
OF. Birst o white _gef is. smed. Thea this

~ e . .- na ’ y e A K .
..... white..ophe.. dissolves in. exess. ammonis.3ivios
...... Gcaow\@ﬁ%o\w@pm 2]
[Total: 14}
] - o~ -4 1)
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Copper and aluminium are metals.

-——

Both metals have good electrical conductivity.

{(a) Explain.why both metals have good electrical conductivity.

Use ideas about structure and bonding.

..... Be cose they . hove..free (mobile) electons. in.

Thise eidcitsns

con et el [sthices sl oo Aot elednicil

(b} Copper is a transition element but aluminium is not:
Aluminium has a lower melting point and boiling point than copper.

(i) Suggest one other difference between the physical properties of these two metals.

Loposr. bes... )’\25}'\{/‘cl@n&Jr'j'U"Q“’\QJ‘nmhwm[ﬂ

Loppte.. s Yacisble. oniddion. stk rhile.

ﬂ.\b\m)(ﬁuﬂ AGY\)A‘—

{c} Copper is used to make the alloy brass.

(i) Name the main element mixed with copper to make brass.

(ii) Brass is harder than pure copper.
Explain why.
Use ideas about structure and bonding.

.................................................................................................

Newed s\ide. oV¥er e oTher Renalting in. Csidify.ont 5 ey

...................................................................................................................

it horde than pufe o pper. i
(d) Aluminium is used to manufacture food containers because of its resistance to corrosion. ﬁ
. .\(Wf
(i) Explain why aluminium is resistant to corrosion. o0 = .
. . . \ o
Xeae.... av[rn(hmwm—%fms ....... e O:Mle_@géf‘ ?
Jebidn b Impaimaie. sl przeds e |

-

s M S e e e e
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(i) State one other use for aluminium and explain why aluminium is suitable for this use.

(e) Aluminium is manufactured by the electrolysis of purified bauxite mixed with cryolite.
Carbon electrodes are used.

() Explain why cryolite is added to the purified bauxite.

................................................................

! a
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Chloroethene is a monomer used to make poly(chloroethene).
i i 5 o

The displayed formula of chloroethene is shown.

H H
i
H Ci

(a) Draw the structure of poly(chloroethene).

H H H W H H
| | \ 1 r R
G T
l \ ‘
A o ¢ CLTE g} N
[2]
(b) There is an accumulation of plastics such as poly(chloroethene) in the oceans.

Suggest two properties of poly(chloroethene) that explain this accumulation.

W) 4 L I [\6“~\’>|G<l%f°g¢b\€ ...................................................
2. Y dogmct dissolvea 0. Weter.v

(¢) Burning is used for the disposal of some plastics.
This method of disposal causes environmental challenges.
(i) One of these challenges is the production of greenhouse gases.

Name a greenhouse gas produced by burning plastics.

(ii) Another environmental challenge is the production of toxic gases.

Name one toxic gas produced during the burning of plastics.

I © Cambridge University Press & Assessment 2026 5070/22/M/JI26
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{d) Phosgene, COCL,, decomposes when heated strongly.

C

C

!
\c;o - Cl—Cl + C=0
{

Show that the enthalpy change for the reaction is +101kJ/mol.

Use the bond energies shown in Table 7.1.

¢ Table 7.1
bond - bond enefgy in kJ/mol
cC=—=0 - 740
C—CI 340
Ci—Cl 242
cC=0 ﬁ077

fl(c-(g/)-\— (=0 =
2 (2u0) + 40 =
b3o + 4D =
20 = 34

S+ c= 0O
uy + (10FT)

12\ e

\U20- \mes AW
101 ¥J mol = AV

© Cambridge University Press & Assessment 2026
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This question is about carboxylic acids.

(a) Vinegar is an aqueous solution containing ethanoic acid.

During the production of vinegar, ethanoic acid is formed from ethanol.

Water is also formed as a product.
Describe the formation of ethanoic acid from ethanol during the production of vinegar.

Include a symbol equation for the formation of ethanoic acid from ethanol and the conditions
for the production of vinegar.

cisl {onddon /5. e Thénd Kee ol Acfd.

C s OR -Ifﬁ) — CHy oot 4+ H1O

\ ~NOST \
(b) Draw the displayed formula of butanoic acid. —> (3 "3 &OO

il WJ H O

1
1 } |
i A T ol
Py
Vi e

(1]

(c) Ethyl ethanoate is a structural isomer of butanoic acid.

State the meaning of the term structural isomer.

..... Comporads. mith Same.  moltesn ke formula,

© Cambridge University Press & Assessment 2026 5070/22/M/JI26
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(d) Propanoic acid reacts with butan-1-ol to make an ester.
f"‘-_-—

(i) Name the ester made in this reaction.
..................... BM"":)L(‘)Q?FOQQn@%te' 1]

(ii) Draw the structural formula of the ester made in this reaction.

(oA g0 o)
(2 t5,£1€.00 £ 4]

C Yz CH,y COOCH2 CW,CH2 C My

(iii) State one condition needed for this esterification reaction.

(e) Deduce the molecular formula of an unbranched carboxylic acid that has only eight carbon
atoms in its molecule and no other functional groups.

&
.............................. 8\'\\60le 2]
s L e OO s He  [Total: 9]
CunaoX * Ca HeCoa —2 =2 R
A 4 F
W |4 O el e '
l \ T * Q—-C—C"C——H
R M e T
Tl noH o+ H
N
A ¢ \(\
AT e a0 G y Gie C0 5
C}\’\\Q" COOYY
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