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2

1 A mixture of ice and water is left to stand and the ice melts.

Which row describes what happens as the ice is melting?

temperature of mixture energy changes
A increases average kinetic energy of particles increases
B increases energy is used to overcome attractive forces
C P stays the same average kinetic energy of particles increases
@\4 stays the same energy is used to overcome attractive forces

At m-p , e foump yewaint Hla IS0
2 Which piece of apparatus is used to measure 13.7 cm® of dilute hydrochloric acid?

A balance &— meatues maats and uet \eluine .

\/bu rette

C conical flask &= Nt fov mqo\S’ww\s Burt leelu.. L
D pipette & vmeatuve a ket voluw ot 1(&

3 Chromatography is carried out on a mixture of three ces. The chromatogram is sprayed
with a locating agent. The result is shown.

ent front

| _—Dbaseline

&

*
What are possible rea

why the chromatogram shows only two spots?

1 One of the substances in the mixture is insoluble in the solvent. x
2 The locating agent did not react with one of the substances in the mixture. v/
3 Two of the substances in the mixture have the same R; values. v~

4  The R; value of one of the substances is too small. % -
v
A 1and2 B 1and4 ©) 2and3 D 3and4

—Two Subtthvers witts Savt Ry LU be at Hee
Rxa ety Samg Speot: (g ﬂ:q_‘” appecy at owt -
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4 The structure of an atom of element X is shown.

—

key
e = electron
n = neutron
p = proton
What js element X? 2,3 v p=5 Swiga, ) =16
-~ 5 50“’“';7 e~ 3" =14
@ boron y'e mnou-=6 N= (4
=X
B carbon w= 6 Cav‘w'»l:";i
wal2-6=56
C sodium S.dd....,»,p:u
e~ B )

5 The electronic structures of two atoms, P and Q, are shown.

g

P and Q combine together to form a z@und.

What is the type of bonding,i ound and what is the formula of the compound?

D sulfur ' nz 0
O
O

a b :Vﬁbvf‘\, ' Compo'
ype of bonding

e Pu) = PO
A ¥
B ionié - JEp —— Y
C covalent P - "&f :

Q —_ @ + Q:

D covalent Pie—> 4 C.;.‘c csw('e')

@t — C\)P To towte Sond

6 Caesiumis a metal in Group | of the Periodic Table.

Which description of the bonding in caesium is correct?
TR et bond
A \/electrostatic attraction between oppositely charged ions

electrostatic attraction between positive metal ions and mobile electrons
C neighbouring metal atoms sharing pairs of electrons

D strong attractive forces between atoms
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7 Why does magnesium oxide, MgO, have a very high melting point?
A There is a very strong double bond between magnesium and oxygen.=<
B \;here is a very strong attractive force between the magnesium oxide molecules.*

~t - D
@ The oxide ions are strongly attracted to positive ions. Mg+ O M3 ;
Mq O 1'3 aw o2 COm(J
D The magnesium ions are strongly attracted to a sea of electrons. |, °© . ey Lomic Gowd .

8 Aluminium metal reacts with iron(I1I) oxide to form aluminium oxide and iron.

Which chemical equation for the reaction between aluminium and iron(III) oxide is correct?
Sl

A FeO + Al » AIO + Fe
B Fe,O + 2Al - AlLL,O + 2Fe

c \/Fe203 + Al > Al,0; + Fe qa
) Fe,0s + 2Al —» ALOs + 2Fe é
9 The Haber process is a reversible reaction. 0‘ Hoo
2

N#H 4
Nx(g) + 3Hx(g) = ) 3 R
mole vaho 1 3 . o-3¢ ‘i 7 OHX2 .og "
The reaction has a 30% yield of ammonia. 3
Which volume of ammonia gas, NH;, me t room temperature and pressure, is obtained
by reacting 0.75 moles of hydrogen with nitrogen? ' o Ex Lyese end

{
I
12000cm’ D 18000cm® /
3 lwmel = 24¥ woo ¢ | = ZCoocw}\/

b'lf"*.\ [] o.'r"_‘l—? | —
during the electrolysis of dilute aqueous sodium chloride?

(A 3600cm® B 5400cm’

o»rm.l—-blno?o; o5
2 — ;o‘/° \

10 Which row describes th.e

cathode (-) reaction bl il
e Nea', H* cl” oH-
A 2H20 + 02 + 4 - 40H
B 2H" + 26 > Ha 40H" —» 2H,0 + O, + 4e
Cv/ 2H,0 + O, + 4™ - 40H H, > 2H" + 2e”
)| 40H — 2H,0 + O, + 4e 2H' + 26~ — H,

Catvade s ptat, g+
MYt 4+ 2 — Ha
A inede c(-, oH

L OH™—> 0, 1M, o4 ge”
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11 The electrolysis of aqueous copper(Il) sulfate, using inert electrodes, is shown.

T cademn o Plarwive
+

lov\j‘ P&SM"
Qu‘-+l HQ" g°t:-" OH—

Cathede: cult H*?

cu“i ne~—> Cu v
Aveda S°‘ft-l oH"

FOH —2H,0 + 0, + we”

aqueous copper(Il) sulfate

Which statement about a reaction at an electrode is correct?

@ Copper ions gain electrons at the negative electrode. E qz

R Cattede
B Copperions gain electrons at the positive electrode. Py

C Hydrogen ions gain electrons at the negative electrode. *\
D Hydrogen ions gain electrons at the positive electro 0

12 Ethene gas, C,H,, is completely burned in exces n to form carbon dioxide and water.

The equation for this exothermic reaction is

CH, + 2C0O; + 2H0

The table shows the bond energi d in the reaction.

AH =z E
bed — E bond energy :
Eveariiy (kJ/mol) bond i,
Lov\d ém..p:t?.”.‘ C=C 614 Ozc=0 > L 395
Hio o o ok C-H 413 = 3196
Cse )
r” T 0=0 495 I\ D ex gl
¢z ¢ B #
¢ = Gy Cc=0 799 = 1%6%
C—H=> 4x 43= (bs2 - ¢
OO0 D IS 19T O-H 467 (ete] GCobe.
“Tors| IO _
What is the total energy change in this reaction?
A -954kJ/mol AH= 2351 — Sobe
B -1010kJ/mol T = 1213 kS |mel

v/ ==

©"-1313kJ/mol
D -1369kJ/mol

© UCLES 2020 0620/23/M/J/20 [TU rn over



13 Which statements about hydrogen fuel cells are correct?

1 Water is formed as the only waste product.v"2H,, + o, —MH,0

Both water and carbon dioxide are formed as waste products.x

2
3 The overall reactionis 2H; + O, - 2H,0. vV~
4

The overall reaction is endothermic.x «xettavamic.

(A) 1and3 B 1and4 C 2and3
14 In which tube is a physical change taking place?
T ¢ hawaqe \/
A Mot csq.a\
\ p, bg YQV(vJ\¢ * 7
water—{ water—{

<
. . Sty q
A - e
iron nall\é (...&:n 'I(pq)sodlum\ ] Solundn
e chloride £om

15 A chemical reaction occurs when the re

Which reaction conditions would p

articles collide.

concentration reaction
of acid mperature

Vv

ded@as decrease
+Q '
no cHange increase
increase increase
increase no change

D 2and4

veatthon
(wot vevevs) bk)

e greatest rate of particle collisions?

H‘\j‘\ Cow Ce \,:!va"h;n VAR AW S SR ‘;,.m clec

= H"é" -(—C*M"rm Tﬁ«o\/(\;h. L\OV& im* K& ad fo

vt (Fggfe«r Qand Qo\\\—dt wAsvL °¢€‘(‘°’"

e ,cv vt 65\ rtcc-h:'v L""Cre0SeS

© UCLES 2020
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16 At room temperature, the conversion of nitrogen dioxide, NO,, into dinitrogen tetroxide, N,Oy,, is

reversible.
2NO2(g) = N204(9)
brown colourless
gas gas
The forward reaction is exothermic. 2wole at lefd, one melil as bt

Which changes cause the equilibrium to shift to the left?
— At 'A\_ Qr\!.‘\lv-\. 2‘1“‘ \lvam u..l\\‘

pressure | temperature e “3 b1, £o ot lew prettuvt
A - decrease decrease Gt &‘A\(H-g (e,p{
\‘ decrease increase — Fovurevd reactdn O K‘RO*'}’“‘\.»«\"C,
. Lo at "’“'31" -(g.,,.e ?_Mllbv(um
Cc increase decrease SWires Ao tia '@“ der 4o
D increase increase abiavh  ta = <2 easrnn) .

17 The equation for the reaction between zinc and aqueous @ulfate is shown.

20 + CuSQ: > Z0SQ Zn 0 M veduang
ovdaton Skadef o o 4‘_ ‘_‘L Q Qu'\ G S Ut
Which statement is correct? qv\s oxidléSed

r@: anged from 0to +2. ~ ©xtd aten it legs
G’P ele ctvonse

= 2w (oses 2 elechms

nt has changed from +2t0 0. 5~ &3 6xid(hin
Stote (neveate s

lution changes from colourless to blue. ™~ © 46 +2.

A \}he oxidation state of the oxidising age

@ The oxidation state of the reducing a as changed from 0 to +2.
C The oxidation state of the redugi

D Thisis not a redox reagti

18 The graph shows ho
* e

*

solution changes as an acid is added to an alkali.

acid + alkali —» salt + water

Which letter represents the area of the graph where both acid and salt are present?
- atkall ey

14 Be— Yo\l + satd *

o algatl + Satt:

‘{/— CQeid 4+ Salt

volume of acid added

© UCLES 2020 0620/23/M/J/20 [Turn over



19 Which statement describes a weak acid?

A
B
Cc

R_ g Pavhally 1onised-
It is a proton acceptor and is fully ionised in aqueous solution.

It is a proton acceptor and is partially ionised in aqueous solution.

is a proton donor and is fully

ionised in aqueous solution.

@ It is a proton donor and is partially ionised in aqueous solution.
Al acids Qv ? votov Sewori:

20 The apparatus shown is used to prepare aqueous copper(ll) sulfate.

| ___—stirrer

filter paper

excess of solid X

solid X
heat
Cuo 4 H,s Cuse, + Hy0
What are X and Y? ( 5) 1) “q) ()
X ‘ T
Co
A copper a s iron(Il) sulfate PPPN& ') 5 u% P
BV /  copper(II) chloride Qiu ute sulfuric acid
@ copper(Il) oxide @ dilute sulfuric acid
D sulfur aqueous copper(Il) chloride
21 Which two com%nd act together to form the insoluble salt lead(I1) chloride?
—
compound solubility in water

1 lead(II) nitrate yes

2 lead(II) sulfate no

3 silver chloride no

4 sodium chloride yes

v’ ,
A 1and3 ®) 1and4 C 2and3 D 2and4
P.‘D(Nbg 1+?_Na cl —> Pbcly 4+INaN©O,
ag) o 2 €
lwg blU}L [ e
Selt+t-

© UCLES 2020
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9
22 The elements in Group | include lithium, sodium and potassium.
Which statements about these elements are correct?

1  Sodium is denser than lithium. v~

Lithium has a lower melting point than potassium.x

Sodium is less reactive than lithium but more reactive than potassium.x -

¥

2

3 Potassium is a relatively soft metal. v

4

d2 B) 1and3 C 2and4 D 3and4

A 1an

23 The properties of the element titanium, Ti, can be predicted from its position in the Periodic Table.

Which row identifies the properties of titanium?_.
~ —

wSihen wact "‘(f

l (=1
can be used | conducts electricity )
as a catalyst when solid has low density
A f v /
w
@ v o X 0
c 7 X

24 Which statement about the noble gases | ! »
A vaew, L. e L v
A Argon is used in light bulbs an ' Ky tor

; neawn, vaodew

25 Which property is shown by all metals?

A They are extracted from their ores by heating with carbon.
They conduct electricity.

C They form acidic oxides. <— »edtel oxides @va ‘Deﬁic oxdes .

D They react with hydrochloric acid to form hydrogen.
Cut Hel —3 N o vecchow

© UCLES 2020 0620/23/M/J/20 [Turn over
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27

28

10
A salt is heated strongly. The only products are a white solid and a colourless gas.

What is the salt?
A
A copper(ll) carbonate &~ CuUcCOz ——» CWUDO 4+ cCoy
1< 1CO, ———A% NS veactiow
+ o, .

B potassium carbonate «—
= + NOo
Cjalcium nitrate <— QQ@O‘Q —=3 C<o0 NG,

@ sodium nitrate &—21N @ N©, —3 2N QNOZ"‘ O,

Molten iron from the blast furnace contains impurities.

The process of turning the impure iron into steel involves blowing oxygen into the molten iron and
adding calcium oxide.

What are the reasons for blowing in oxygen and adding calcium oxide?

blowing in oxygen

cidic impurities making slag

carbon is removed by reacting with oxygen % s with slag and so removes it

iron reacts with the oxygen - s with acidic impurities making slag

@ carbon is removed by reacting with oxygen react
B
Cc
D

iron reacts with the oxygen reacts with slag and so removes it

P, Q, R and S are four metals.

P displaces Q from a solution of itsQQ P> @

n be extracted from its ore using carbon.

R does not react with h) ¢ acid. P >R -

The carbonate compose when heated strongly.
el S>> P
What is the order of ré8ctivity of the metals, starting with the most reactive?

most least S>¢f >0 2R
reactive reactive

A R P Q S

B R Q P S

©| s P Q R

D S Q P R

© UCLES 2020 0620/23/M/J/20
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29 Which substances can be used to detect the presence of water?

cobalt(lI) chioride & wretey tovne ()lu.m QGbM* (1) chatericde (’“Y'“’ printe
ol ke ﬁv\‘fw’.elnux‘ (’,o?ewdg) Sl fate

copper(Il) sulfate €<~ ‘*_:*‘Z\iu ;ML\—)&V‘M capger @) Lnifate -

Ebb‘\”f\ deteck 2| Hasv acld o bates.

N

2
3 litmus
4 methyl orange

@ 1and 2 B 1and3 C 2and4 D 3and4

30 Which processes increase the amount of carbon dioxide in the atmosphere?
increase
43R0

: v
1 burning ethanol CHycH, o 30, —>2C 0,
Qe.,_*zk\.ic

2 farming cattle” &~ preddu e matamne, CH 420 —

3 growing treest—- 4veestmke Ua Co,,_ ’F'“' P"W“Q R
nly

Q""*asc

A 1,2and3 ' 1and2only C 1and3only

31 Hydrogen and nitrogen react to form ammonia in the Ham@:ess.

N, + 3H;, =

The forward reaction is exothermic.
Which statements about the process a%;.
air. v

1 Nitrogen is obtained fr
Increasing the tefif e of the reaction increases the yield of ammonia. x .

2

3 Increasing Btion pressure increases the yield of ammonia. ~

4 K e is used asacat/aly_sé./ & ot by a¥ T .
A 1and2 * 3 C 2and3 D 3and4

-~ (V\(“((ﬁ‘c;\'\3 +(we g\u'(c.‘,; Li&;\CLVl\:\m to - lQ.PQ‘SQ

T vestu e el ammo\s:—ﬁ \3(’Ld ’
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32 The diagram shows the positions of sacrificial anodes on the steel hull of a yacht.
& /(L\n_j C_gv"dg L-\AS"’Cacl é,‘: \vow
\vbwi dopt wet vubt.

anodes

~fo

Which metal is used to make the anodes?
— Caovifielal Qreda 1o uguql(o-) Z1nc

A calcium
— Codtm (I wet USed (A will vaaet with
B copper N ’
wade, Vvieslewting: )
C odium — C-Yvw £ \gg; vt(e'f‘\:"t M \vor, Ca X
@ . Wil vet in-ee'\‘ Lrow '
Zinc

33 A student suggests three uses of calcium carbonate (limestone). éq

o &
1 manufacture of cement

2 manufacture of iron o >

3 treating alkaline soils X ¢ Aelelit °@ cyr USed v Avgan

Q| paly | te wnamtrallte Han
Which suggestions are correct? ;
@ 1and2only B 1and3only C 3ony D

34 Which reaction in the Contact pro alysed by vanadium(V) oxide?

aso, + o, = 2S0,
&) ) |)

1,2and 3

A S(s) + Oxg) —» SO

250,(g) + 0(g)

C SOs(g) +.
.*;03‘

D H.S.0:() +*H,0

)
20:(1)
2H,S04(1)

~— Vgaohowm (& \—QVQrSébLl
- Cﬂalbzk Lieol Whew

Yo o et T Y\V(vl;b\l
te ‘f)ﬁ\.chM ")r\vo\\ac &
35 Ethanol is produced by: Fovvmatren.

1 the catalytic addition of steam to ethene ¢ <atalyet (s phestPlheric aecld.
2 fermentation. &~ catalysed by L£urymes (bislegical catalyrts).
Which statement is correct?

A yth processes require similar amounts of energy. *

@ Both processes use a catalyst.

C Process 1 uses a renewable resource. &— ethene (£ nen~vtuewab le

D Process 2 produces the purest ethanol, «— Pvecess L prrduces puon 2tlaag )
[N ’?hou‘; L, etHouel ¥ 0Q+At:v\e4 6\7 ,frech;v\q\ dLrSh‘HO'h‘sw' [N
ek Puve € dowmsel-
© UCLES 2020 0620/23/M/J/20
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36 Which statement about a homologous series is correct?
@ All members have the same general formula. & e < |Rawes
B All members have the same molecular formula.
C All members have similar physical properties.

D Members show a trend in their chemical properties.

C X thﬁ»’l—

37 Increasing the number of atoms in one molecule of a hydrocarbon increases the amount of
energy released when it burns.

What is the correct order?

5 ~atont

less energy more energy | €HMiave — C, H "
released released P
thene ethane methane
h © YIPN C, Hy
B ethene methane ethane @ - —
C \)r methane ethane ethene *\
@ methane ethene ethane

38 A small quantity of a solid chemical is added

No bubbles of gas are seen and the solid di

What was the solid chemical?

v "
@ calcium hydroxide e ie ‘0

B copper(Il) oxide <«
C magnesium |
D

sodium cérhonate
*

T
lwe -

4+ aud — Salt +* H-;_ ’
Qeey+ @eld —3 Salt + Co, +Hyo

% xcess of aqueous ethanoic acid.

to give a colourless solution.

W+ cad —3 Salt 4 pwaks,

> ' T
wx Blas Sol“‘h“‘, Sivace e pporv Toluh s

bubbles wosty b Bea s

U ges, Se bubblas wilt

bg i YW

39 Alkanes undergo substitution reactions with chlorine in the presence of ultraviolet light.

Which equation shows a reaction of this type?

H H
! |
A C3H5 + Clz e CaHsClz A -C—C~- c-H + 10} QL?‘
B&;Ha + Clg — CaHeClz + H, ;_" {-'—| P'\
@ CaHe T 2Clz — C3H6C12 + 2HCI \[UV (CSL“\ )
' + H

D CsHs + Cl, » C3H5Cl + HCI

© UCLES 2020

C=- Qe —c-M + 2Hel -
| ! ]
H < ct.

n-
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40 Which statement about carbohydrates and proteins is correct?

v
@ Carbohydrates and proteins are constituents of food.

B Carbohydrates and proteins are natural polymers used to make larger molecules called
monomers.

C Carbohydrates and proteins are synthetic polymers’.c < '“'4—"1 e wehu, o] q:o\*jvu—»:
D Carbohydrates and proteins cause pollution as they are non-biod e.
(/b\_u-‘ @ e l)o'ﬁ« 6(00\1_'-31'4&(‘:@, -(’k)-«\ S

ew ke w dowan Lu, ‘)Gckv:q.
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