*DSS9CLL6E6E06N

Cambridge O Level solvedpapers.co.uk

CHEMISTRY 507012
Paper 1 Multiple Choice May/June 2022
1 hour

You must answer on the multiple choice answer sheet.

You will need: Multiple choice answer sheet
Soft clean eraser
Soft pencil (type B or HB is recommended)

INSTRUCTIONS 0

e There are forty questions on this paper. Answer all questions.
®  For each question there are four possible answers A, B, C and D. Choo! you consider correct
and record your choice in soft pencil on the multiple choice answer sh
Follow the instructions on the multiple choice answer sheet. &
Write in soft pencil.
Write your name, centre number and candidate number on t@le choice answer sheet in the
spaces provided unless this has been done for you.
Do not use correction fluid.
Do not write on any bar codes.

You may use a calculator. 00

INFORMATION
The total mark for this paper is 40.
Each correct answer will score one
Any rough working should be
The Periodic Table is pri

s question paper.
guestion paper.
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1 A student investigates the rate of reaction between calcium carbonate and hydrochloric acid.
-

T T T T T ﬂ

calcium hydrochloric acid

carbonate
ArDol

The volume of gas in the syringe is recorded after one minute.

The experiment is repeated using different concentrations of hydrochloric acid.
4\
Which additional pieces of apparatus are essential for the investigation?

1 balance v
2 measuring cylinderv eq

3 stop-clock v~

A 1and2only B 1and3only C 2and 3only© ,2and 3
2 Which statement is correct? &

v
@~ A mixture of liquids with boiling points wm y 35°C can be separated by distillation.

pure water is achieved by fractional distillation. ~

] ‘T gg?w«hv\& ( Tuk.\ 07/
am can be calculated using the formula: .. e et borting
Y anfr

B Locating agents are needed to identi
’?ng Wible Sub(trnca

C The degglmatlon of sea water to
by 4 1SH\ ek

D TheRs value of adye in a chr,

urs present in %

cow Seew

distance moved by solven _
distance moved by spot - :ik

ﬂ({ - d\g,{»mnm —oved ’l\-, Sw(of‘
dgg—qMcL asve o L7 S48 vk
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3 Some reactions of an agueous solution of compound X are given.

« When a few drops of aqueous sodium hydroxide are added, a white precipitate is
formed. T MW, cql*

u

*  When dilute nitric acid is added and the mixture is warmed, a gas is formed. The

gas decolourises acidified potassium manganate(VII). = Qo ()

¢ When dilute nitric acid and aqueous barium nitrate are added, no visible reaction
oceurs. Tt bl

What can be deduced about the identity of X?

A X contains only aluminium sulfate, Al,(SO,);.
B X contains only calcium sulfite, CaSOs.
C X must contain aluminium sulfite, Al,(SO3),, or zinc sulfite, ZnSO;.

4 ) i . .
@ X must contain aluminium sulfite, Al,(SO;)s, calcium sulfite, CaSOs;, or zinc sulfite, ZnSO;,

4 Which set of changes to the conditions increases the volume of a gas?

P <) v
pressure temperature . vT é

L/
@ decreases increases ‘\
B increases decreases O
Cc increases unchanged &
D unchanged decreases

5 Ethylamine gas, C;HsNH;, and hydrogen ans HCI, react together to form a white solid,

ethylamine hydrochloride. 11* Gy Lfles foster
At which position in the tube woul of solid white ethylamine hydrochloride form?
Vv M, el — _
My QLR = 487 @ B cC D =l
(S
C»\”th:zs’c c( =g
Ko x3= 2€¢
N — 1¢xr = e @
o e \
cotton wool soaked cotton wool soaked
in ethylamine solution in hydrochloric acid
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Element X can be represented by the symbol '; X. PudTen = (-4
1 2le et vy T

-L
Which statements about an atom of element X are correct? ““~* "~~~ — ;f

1 It has 6 electrons. v«
It has 8 protons. x

It is an isotope of carbon. v/

AW N

Itis an isotope of nitrogen.=

v
A 1,2and3 B 1and2only @ 1and3only D 2and4

! ! 2 ! 27
2
e *lo‘:.;f ' s g [ Fin

: : 35 37
Two isotopes of chlorine are **Cland *'CL Q@ /QG Q@_\ R CY

Using these isotopes and '°C and 'H, how many different relative molecular masses are possible

for the compound with molecular formula (;'3\_;15@3 37 C e —,Qs m)gr(ynz o
A 2 B 3 ©"4 G

C—nng =29 | Q\—?rxg—-mg/ e @'ﬂ*kj) @
H - )A}:zlq_q c(—é:xl)ﬂt(;aw} T"H
Which row is correct? |

elements compounds mixtur
A graphite, iron methane, water ai @ of c— Wt & rixbue
\/ graphite, iron sand, water @rass ~
C iroﬁ, water x metharé, gr.':\phitex ir{ bra‘)ss
D water, methane air, graphit ” iron, brass

\ (gm(’“"v\'{ @
thp statement about ionic compou? orrect?
)

™, They are all solids at roo e 7

AN
“ <1 o
room temperature.x owly  eswolmcd e trn Ay,

A BaSsy, | plbel, - Neb < Shubla M««r\»s\. Moy wsC

\Q\A\ < CQ\—V‘PAUMJ)

B They all conduct ele
C They are all solu

D They albh’at st

*

olecular forces.x

T(aw{( uw(/a\‘..p ds wst Liavs maslocalar,
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10 A molecule of tetrafluorosilane, S|F4, is shown in the dot-and-cross diagram. Only the outer shell
electrons are shown.

-, 2,%
Le- ‘Y’,’»(Y/y

Ne =12 9, ¢
SO 2,39
Which statement is correct? f — 2,53

A Each molecule of SiF, has exactly 16 pairs of electrons. <
B In SiF, both the silicon and the fluorine have the same electronic configuration as neon. . x
Noe o
C Molten SiF4 will conduct electricity. 25 Tute it & pSlewle Lt de & . g~
cc l-,

@ o lAq o (ong S condduely
SiF4 has a low melting point.

4 gp N IMWM\]Q‘M(‘M »]Lovcn_) Q_c*ﬂfz wra e , S M‘j
vied .G, Lo ij\ b, lone law ~rp

11 The table describes two properties associated with metals.

+
Which row shows a correct reason for the stated propert A= Na + <

ca g

property

malleable v the Ialy

reason

etal anipnsrcan slide over each other~

malleable the s of metal cations can slide over each other v/

conduct electricity Q metallic structures contain mobile anions =
conduct electricity metallic structures contain mobile cations <
\ dv‘(-j wasbile €leectnpay

oo @ >»

12 Aqueous silver nitrate,

yellov_mecipi;a@
What is the |onf$qua

eacts with aqueous potassium chromate(VI), K:CrO;, to give a

this reaction?

A  2AgNOs;(aq) + K,CrOs(aq) — Ag:CrO.(s) + 2KNOs(aq)

B 2Ag'(aq) + 2NOs;(aq) + 2K'(aq) + CrO.*(aq) — Ag.CrO4(s) + 2NOs(aq) + 2K'(aq)
@\/ZAQ+(aq) + CrO,#(aq) — Ag.CrO4(s)

D Ag'(ag) + CrO,(aq) — AgCrO.(s)

2) 5 Ne K,Cvd A
2eey T K2CV — Cvoy 421 No
e v 2y ew

2y *1% +}‘/ T Lol =S A3y 4 y‘)/ o
€v @ 3 Geq) Y 2 *eo
Cancel Sy(cffad'\’\/ (Jv‘:

_ Ajzc vbsc

\-
2,43@?) ro G OL‘(“‘U €’
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Klasut Udan Sa, C/rni(f

13 What is the relative formula mass of anhydrous sodium carbonate? NG €Dy
v v
A4
A 51 B 83 ©" 106 D 124 e — adxa = ok
- (2T
el =aslex My~ z : ll":;‘l - Yy
14 What contains the greatest mass of solute? <
- - 4 1?*‘"*‘ —:® qu lfo—
coed — -
A 100cm’ of 1.00mol/dm® sodium hydroxide, NaOH o<y Ciadn =7 S iem) gy
zg—n'\‘c“”‘* T = Mets = o, | mus = 409

B 500cm’ of 0.05mol/dm® sulfuric acid, H,SO, k’\*«m@
2 gsox 98¢ _ prorsxq8s 7"\'ﬁ
[T

i
1.00dm® of 0.10 mol/dm?® potassium hydroxide, K
@ P 1u ydroxi ./h oS < o,)¢Q'|xSQ=

D 2.00dm’ of 0.01mol/dm® hydrochloric acid, HCI —= o . voy 7 L xyce = 6114

[E°2S
15 How many tonnes of a/rmnium oxide, Al,Os, are required to produce 27 tonnes of aluminium?
! 61 — g davuay
A 27 ® 51 C 54 D 102 =
Mo A1 0y - @) + (10D Al)_0; SO 36 A(’\,a\_;lr&k r
=5Y & &= 182 e toy POLE ¢ fo2 X2 _ o (

Lovs vy u,d C <M R Y- — H’I—(ﬁ’

“odent

16 DI|1Lite sulfuric acid is eledrolysed Hydrogen gas and oxygen gas are pmd% X% —

Which row correctly describes what happens? w 8oy, oh- ! &

— Or+rHys ke
(d cﬁ/

oxygen produced at the hydrogen produced at the entration of acid
A " anode cathode v decreases
\, anode cathode increases v/
c cathode anod & decreases
D cathode no increases

H15°Y be comes wrom H ¢ o™ — H =

o~ e =
17 Aluminium can be extracted by the ele aof aluminium oxide dissolved in molten cryolite.

ows 4’ v Se LS

Which reactions take place durin rolysis? /T?:/ 0"
A /
: . 1+ AL
reaction at the reaction at the cathode eattode . A U o42e
A AI:; e O* + 2 —» O fneda 20— O, & 42
B A¥ 3 20" + 46 > O, 20 e = O -
*
c 0% - 2e; 3AI" + 3¢ - 3Al
@] 20" -4e > 0,7 | AP +3e > AV

18 Which reaction is exothermic?
@ combustion of methane
B cracking of hydrocarbons
C decomposition of water into hydrogen and oxygen by electrolysis
D

photosynthesis in plants
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19 What is the correct balanced equation and enthalpy change, AH, for the complete combustion of

butanol, C4H,OH?
‘T aleshsl -

A C4HOH(l) + 505(g) — 4CO(g) + 5H,0(g)
B \/C4H90H{|) + 50,(g) - 4CO,(g) + 5H,0(g)
(©) C4HsOH(l) + 60,(g) — 4CO,(g) + 5H,0(g)

CyWgon €O,

—> 4C 0,

4 SH 50 EN
Q\éﬂ,\s{wfc

AH = -2676 kJ/mol
AW = -

AH = +2676 kJ /mol
AH =-2676kJ/mol v
AH = +2676 kJ/mol »

D CsH:OH(l) + 602(g) — 4CO;(g) + 5H,O(g)

20 Bromate, bromide and hydrogen ions react according to the equation shown.
BrOs; (aq) + 5Br7(aq) + 6H'(aq) — 3Bri(aq) + 3H,0(l)
) T T
Some apparatus for measuring how the rate of this reaction varies over time is suggested.

1 gassyringe — Als ses

2 balance = i~ve aess ks oese—

3‘/ pH meter / —> Mzeetece Yl Sov e abvehe sy Ef@

Which apparatus is suitable to measure the rate of this reaction?

21 25cm® of 1.0mol/dm?® hydrochloric acid reacts with @galid to produce a gas. The solid is

A 1and2 B 1only C 2and3

in excess. The graph labelled first experiment sho e volume of gas produced over time.
Graphs P and Q show the volume of gas produc % different conditions.

TR
r‘:(ii; dege
=== — Cowaci-tra Non

—'TW?M‘%A

Q first experiment
— Suv ku [NV RN

| J— CQ&‘((U(‘“J

volume

Q;(S\«W \f‘i—'\

S 4

e

*

time/s

Which changes in conditions produce graphs P and Q, if all other conditions are kept the same?
A P uses a catalyst and Q has a lower temperature.
B P uses 25cm® of more concentrated acid and Q uses smaller pieces of solid.

@ P uses a higher temperature and Q uses 25cm® of more dilute acid.

D P uses smaller pieces of solid and Q uses larger pieces of solid.
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22 Nitrogen dioxide, NO;, is a dark brown gas that decomposes as shown in the equation.
~

2NOy(g) = 2NO(g) + O2(9)
dark brown colourless

The diagram shows a glass flask containing a mixture of the three gases. The mixture is pale
brown.

inlet for gas
NO,, NO, O, (. s ¢
mixture I I “

,7\‘\6\& 2 Sh:(‘/&,s Qe(u\d\bnumrh H,_\\,\%
i i R A ~No Fl\ vl csd -
More oxygen is forced into the flask. Qv 2() p
— So i @®ie N N Aavic
Which colour change is seen in the mixture?

@\/ It becomes a darker brown.

B It becomes a paler brown. e q

C It turns colourless. 0\

D Thereis no change. :‘

23 What is an observation of an oxidation process?
vy o =75

A blue copper sulfate crystals turning to whizp@r when heated —> lsss o) weter crygiellastin

Ne WX tel @ et

. 2+
lectrolysis — Cu &1(? cu

B \/copper being deposited on the cathode et ek

@ gr@_e,n,ga\s being produced at the a @ten sodium chloride is electrolysed;c (— c (, 4 1¢~
A chg N oax leho=
D white precipitate forming whe s silver ions react with aqueous chloride ions )

24 An excess of aqueous i is added to acidified agueous potassium manganate(VII).

ZI’ —> T4 =~ 4\()04€L¢ co («iar.

LA

X4
iodide'ions colour o_f
final solution
A oxidised~ colourless v~
@V/ oxidised v brown v
c reduced colourless
D reduced brown
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25

26

When ammonia gas is dissolved in water a reversible reaction takes place.
v <~

NHi(g) + H,O() = NH,'(aq) + 01|:|'(30)
Which statements are correct?

1 7 Ammonia is an alkali because it produces hydroxide ions in solution. «~
2 ~ The pH of this solution is 7. it ~f ow=tar 07 vaad=d F2labds

3v Adding hydroxide ions to the mixture at equilibrium produces more ammonia.

v,
A 1,2and3 1and3only C 1only D 2and3only

Three dilute solutions of acid, each with a concentration of 0.01 mol/dm?®, are reacted separately
with excess calcium carbonate until there is no further reaction. The same volume of acid is used
each time.

The carbon dioxide produced is collected and its volume measured. All measurements are
at room temperature and pressure.

volume of carbon
acid pH dioxide formed b

L/

/em®
1 2.0 ﬁfﬁm) 200@

aadv
2 1.7-
3 3_:1-.
\ [WYPS

What are the possible identities of the acids?

acid 1 acid 2 acid 3

hydrochloric~ ethanoic

hydrochloric ethanoic

nitric hydrochloric

UOUJ@
<

sulfuric i nitric
A 4
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27
/

1

~N O O A W N

The steps for the preparation of a pure sample of sodium nitrate are listed.

Titrate with dilute nitric acid until the end-point is seen.

Evaporate to concentrate the solution.

Rinse out the conical flask.

Add indicator.

Pipette a known volume of aqueous sodium hydroxide into a conical flask.+”
Cool and filter to remove crystals. ¢

Repeat using the same volumes of aqueous sodium hydroxide and dilute nitric acid
but no indicator.

Which order of steps is correct?

A 1575554525653

B 3555751525456

C 4515355525657 0
v
D 5545153575256V a

‘\

28 A white compound is insolub‘zlein water.
; By

Which cali’or“u/s and anions could be present in the comp

r
Ne MN&; o~ad Ny

\ widvede  an n ovs
Ssle ble

etel oS

— N Sedewin gitks aa

sodium calcium carbonate
A v % v X key Seluble
B S X X X’ v/ = present
©v X< XY/ | x=absent
D X’ v <
¥, 4
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2/9 The flow chart describes the preparation of ammonium sulfate. <NH ‘013 s

element 1 ‘ ‘ element 2
r”l-/ " S
L |
Haber Contact
elemen process process
Tha \,/NH}
‘ ammonium sulfate‘ 2 /\““3
What are elements 1-47
1 2 3 4
V . y J
(®’| nitrogen v/ |  oxygen hydrogen~ sulfur
B nitrogen ./ oxygen ~ | hydrogen Y oxygen
c oxygen nitrogen hydrogen sulfur
D oxygen nitrogen sulfur hydrogen

air

T
<

Y 0%—9 Q\’ H‘\‘\zg O

)

L/
30 Which row correctly shows the possible uses of sulfur dioxide @Iﬁ.ﬂg acid?

sulfur dioxide . sulfuric acid
@ as a bleach v/ as batte
B killing bacteria in food~” asfa bleash x
c making detergents » acid v
D making fertilisers g fertilisers +

31 Seleniumis in Group VI
AR}
Which prediction can b

%n Group lIl.
A

m this information?

A A ganium’ﬁm

B Gallium is rhore li

ore protons than a selenium atom.x

o form negative ions than selenium. ~

T =

T Co

3§< )
29-31 =2

o>t AT

e
\\/W‘Q‘A rahs]

Cc elenium atoms have fewer valence electrons than gallium atoms x
(D Selenium has more non-metallic character than gallium. v
et ’Vﬁ o
AY - e
INES

New Section 13 Page 11



32 Which statement about some metals and their compounds is correct?

A Calcium reacts with cold water but not with steam. x
B Lead carbonate decomposes at a higher temperature than zinc carbonate. x
C Magnesium can be extracted from its oxide by heating strongly with carbon. x

R comuns £ vesdnes
@ Pure aluminium reacts with cold, dilute hydrochloric acid. pmog wed

AL kv e C —> Alely 2y MO 4 ¢ =5 Ns veach™

33 The diagram shows an experiment to determine the percentage of oxygen in air.

/-\ Op- 3_“70 st P

belljar\.‘____h‘ ] loe = o
\,“bl?o’——ﬁ T
lit dl -
}an e\""‘“é” lgma | wreter
o o v ] (
N o~ water — l I

Which diagram shows the correct level of water after the candle sto l@
A 2 ©/, 6

J \ J
34 The addition reaction bet @arbon nd bromine forms only Q%pj;oduct
PR \,1 cw erbewroo T’
Which compound is X?

S

A CH4 ’0 Cc Csz D CH3OH
T %
Kot 8 e fama ekan o
A b e
a\fane
I
s ¢
A"G TV 4 g, —> HC 6 b dey
2 h
* W H_ "r\
~ - | . — (=
/C:C\ (\"g’ﬂ’/—b H’cl C
v ha %% &’
i Eﬂw\axﬂn\m} .
_—
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35 A series of reactions producing propanol from the naphtha fraction of petroleum (crude oil) is

shown.
H H H H OH H
X L/ v |
naphtha —— H—C—C=C T H—C—C—C—H
‘T m"\ Cvadc(‘/":& I \ | | |
o™ Ll H VL H H H
R RSP (Tl KVQR Fva\oav.-l»o \-
What are processes X and Y?
X Y
v . . .
@ cracking reaction with steam
B cracking fermentation
Cc fractional distillation reaction with steam
D fractional distillation fermentation

1 2

36 The structures of four alcohols are shown. qo
O~ -

H

| I |
H—(|3—H H—tlz—(lz—H H—(|3—
OH H OH H r@ H H H OH
M ek hane | elharel Fv% s\ \Du*\'ﬁ“v"’u\)

Which statement is correct?

to an alkene. x c =c

A Alcohol 1 can be made by the additio
v | ‘.w_g s femsy
Alcohol 2 can be made from glu qlucetn Lernnemteton "?\.\: w W
{
C Alcohol 3 is a renewable ene e. x B -C— T
n ke DIH :«
D Alcohol 4 has only o somer. < -8\
i bR A
R e g
37 Which compoynds ecular formula C;H:0,? n TR
A % i WETT ety papen
1  methyle e / CH,~ €~o —cky  CiH S,
2 ethyl methanoate ~ |, _ oo cu—city Syn O
W N )
3 propanoic acid -~/ N ,.':»r 88w Guger
Al
H v

(=)
A 1and2only B 1and3only C 2and3only (D>'1,2and3
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38 An organic compound has the empirical formula

—

Which row shows a possible correct name and structure for this compound?

name structure
? (ol debogde):
A methanol x || —F— c W\, 0 g (6
H—C—H oW
V4
B methanoic acid H—C\ ——+ C-KH,0,
O—H
Ty -
AN Mo\\( ol
c ethanol - H—Cli E)—O—I'!;“% 2dha “
) <
H o |
< || o w
@ ethanoic acid H—C—C—0—H T
SR -\
H *

39 Which statement is correct? &

~/
@ Complex carbohydrates, such as starch, ysed to give simple sugars.
Pl

B Fats have the same amide linkages a

C Proteins and nylon are polyme
linkages. <

D Proteins are natural poly @are also called polysaccharides. <
‘( “wqars
g
iy 1
g

ed from the same_monomers but with different
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40 The repeat unit of a polymer is shown.

cl:H3 <|:z [ oo o eubl
—C—C— bswd  bedwasen € -G Sl
| ] cHa ol
H Br I [
c—-—C
Which monomer would produce this polymer? t[f 184

[0 G ) IR Bk
T 1 T T T
CH, Br Cl Br Br Ci H Br
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