Centre Number UNIVERSITY OF LONDON , i j 7

SCHOOL EXAM NATI ONS BQARD

%2939

Candi dat e Nunber

General Certificate of Educati on Exam nation

JANUARY 1989 ORDI NARY LEVEL

Chem stry 2

One and a quarter hours

| NSTRUCTI ONS TO CANDI DATES

USE AN HB PENCI L THROUGHOUT THE TEST

DO NOT OPEN THI S BOOKLET UNTIL YOU ARE TOLD TO DO SO

| Before the test begins:

1. Insert the information required in the spaces above.

2. Check that your answer sheet. which will be handed to you separately, is headed i Ordin

ary level -0Sl Chem stry

Paper 2i. Take care that you do not crease or fold the answer sheet or nmake any marks on

it other than those

asked for in these instructions.
3. Insert the information required in the spaces provided on the answer sheet. Wen you
have written your Centre

Nunber and Candi date Nunber in the boxes provided draw neat horizontal lines with your HB
pencil to join the

dots under the appropriate nunbers in the grids bel ow the boxes. (You can see howto do t

his in the right-hand

col um headed "Fest Nunberi.) Mke sure you have marked the right nunbers.

How to answer the test:

4. For each question there are live suggested answers, A, B, C, D and E. Wen you have se

| ected your answer to

,. the question, find the row on the answer sheet with the nunber of that question and dr

aw a horizontal line to

join the dots under the letter for the answer you have chosen

i For exanple. the answer C woul d be marked as shown.

ABCDE

t hh- HHi

5. Mark only one answer for each question. If you Change your nind about an answer. rub o
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Questions 1-25

Directions. Each group of questions bel ow consists of fiv
For each numbered question select the one headin
once nore than once, or not at all

SECTI ON

Questions 1-7 refer to the followi ng chemnical ternmns:
A Esteriheation

B Pol ymeri zati on

C Isomerism

D Dynami c equilibrium

E Thermal cracking

Select. From A to E, the chemical termnost C osely
related to the change or situation described.

in

The formation of a sweet snelling liquid from an

al cohol and an acid

The conversion of nethyl nethacrylute into perspex
Bot h et hanol and a difTerent substance called

nmet hoxynmet hane have the sane nol ecul ar fornul a
CzHGO

Solid leadH ) chloride in a saturated sol ution of
lead(l1) chloride

The conversion of parathn oil into a mxture of
gaseous hydrocarbons by strong heating

The production of petrol from other crude oi
fractions

The inconpl ete reacti on between nitrogen and
hydrogen to produce anmoni a

e lettered headings followed by a list of nunbered questions,
g which is nost closely related to it. Each heading may be used 7 "f;
I X)

12.

(twenty-five questions)

Questions 8-12 eencern dilute aqueous sol utions of
A copper(ll) nitrate

Biron(lll) sul phate

C pot assi um car bonat e

D pot assi um hydr oxi de

E sodium chl ori de

Select, fromAto E, the solution which will give

8. a blue precipitate with aqueous anmoni a

sol ution

10. a white precipitate with silver nitrate solution
acidified with dilute nitric acid

11. an ef Tervescence with dilute hydrochloric acid
acidified with dilute hydrochloric acid

a red-brown precipitate with sodi um hydroxi de

a white precipitate with barium chloride sol ution



Questions 13-16 are concerned with various substances
pl aced i n seal ed contai ners. The arrangement of the
particles (atoms, nolecules or ions) of which each
substance is conposed is shown in magnified formin the
di agranms bel ow.
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Select, fromA to E. the diagramwhich hts nost closely
the description given.

13. An ionic solid Of the sane type as sodi um chloride
14. A netallic crysta

15. A gas |ike hydrogen chloride



16. A noble gas such as helium
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Questions 17-21 concern the foll owi ng gases:

Anmoni a

Car bon di oxi de

Hydr ogen chl ori de

uonh

Met hane

E Sul phur di oxi de

Select, fromAto E. the gas which

17. may be used as a fue

18. is used in sonme fire extinguishers

19. is acidic in aqueous solution. and is oxidized during
the large scal e production 011lm i nportant acid

20. dissolves in water to give a solution with a pH val ue
greater than 7

21. has diatomic nol ecul es

Questions 22-25 concern the follow ng table which shows
some properties of five elenents Ato E

Melting Boiling

Poi nt Point Electrical

C , ACC Conductivity

pH val ue of

oxi de di ssol ved

in water

A - 39 357 Good oxide insoluble

B 730 4830 Good 5

C650i | 10 Good 9

D 98 890 Good 14

E 44 280 Poor 3

Select. fromAto E. the set of properties which npst
closely fit those of the el enent indicated.

22. Graphite

23. Phosphorus (while)

24. The clement which remains |liquid over the shortest
range of tcm pcraturc

An clenent which is 21 liquid nmetal at roomtenpera-
ture and atnospheric pressure

Turn over



SECTI ON 11

the responses is (are) correct. Then Choose:

Aif 1, 2 and 3 are correct

Bif I and 2 only are correct

Cif 2 and 3 only are correct

Dif 1 only is correct

Eif 3 only is correct

26. The particles that nmove through 21 metal when it
conducts electricity include

1 el ectrons

2 protons

3 ions

27. Wich of the followi ng are made up of nol ecul es
containing atoms of three dil Terent el ements?

1 Car bohydrat es

2 Hydrocarbons

3 Proteins

28. Wien :1 mxture oli solid sodiumchloride and
amoni um Chl oride is stroneg heated in a test-tube
1 sodiumchloride is left at the bottom

2 ammoni a and hydrogen Chloride are forned in

the heated section ol the test-tube

3 ammonium Chloride is reformed in the cool er
section 01 the test-tubc

29. Gases which have a rel ative nol ecul ar mass of 28
i ncl ude

(Relative atomic masses: H: |. C: 12. N 2 14.

O: 16)

1 carbon nonoxi de

2 nitrogen

3 ethcne

(sevent een questi ons)
30.

31.

32.

I, 2, 3

correct

A

In the equation:

2502(g) T 02(8) :1 2803(9)

the '7: sign neans

| the reaction is used in industry

2 the reaction may reach equilibrium

3 the reaction is reversible

In an atom of an element. which of the foll ow ng
are the sane as the atom ¢ nunber?

| The nunber of el ectrons

2 The nunber of protons

3 The number of neutrons

(Relative atomic mass: He : 4)

One nol e of heliumatons 51

| occupies the sanme volume as one nole of 1!
oxygen nol ecul es at the same tenperature and
pressure

- $1

.. . 'fe

2 contains L atons of helium where L IS the g-
Avogzi dro constant b5i

till

3 has a mass of 4 g w

I

A. dilute aqueous acid would be expected to react
Wth 5

1 magnesi um oxi de V

2 magnesi um car bonat e

3 magnesi um sul phate -



34.

35.

36.

37.

38.

Et hene is used to nmanufacture

| pol ythene

2 et hanol

3 hydrogen

The pH of a solution of an acid increases when
| u nore concentrated solution of acid is added
2 alkali is added

3 water is added

The el ement radi um occurs in the sane group

of the Periodic Table as culcrm Radi um woul d
therefore be expected 10 form

| an insoluble carbonate

2 a soluble nitrate

3 a basic oxide

Substances run off fromthe blast furnace include
| pure iron

2 stee

3 pig iron (cast iron)

ALL menbers 01’ each honol ogous series

| undergo addition reactions

2 have isoners

3 have the same general formula ,

DSF. 880708

39. Ammoni a can be oxidi zed ul about 800 "(V according
40.

41.

42.

| o the equation

4NH, (2) 4r 503(g) _, 4N()(9) i (iH n)

Thi s reaction

| is faster in the presence oli a catalyst

2 produccs an increase in volune if the pressurc
and tenperature are kept conslun

1:)

forns the husis of :1 nmethod for producing
nitric ucnd industrially

[ron(l11) chloride can he prcpurcd by

| dissolving iron wirc in dilute hydrochloric acid
2 healing iron wire in a stream nhlry hydrogen
chl ori de

W

hculing iron wirc in u slrcumOT dry chlorine
gas

In the mumillclurc uli alum niumfrom alum nium
oxul ¢

[
| the uxidc is dissolved in nollcn cryolilc

2 reduction lukcs plucc ill IThc mMhmc

3 Ihc clcclrodecs :er nudc uli graphite (carbon)
Aslulinc is the clenent hclnw iodine in the hul ngcn
group. The mlls Of lhc clecnenl urc culled :1SlillidCS
It would he cxpcclcd (hut chlornc WII displace

| brom ne from aqueous sodi um hnm dc :

2 iodine I'm uqucous wdi um i odi de

3 uslzllinc fromaqueous wdi um uxniidc

"1’ urn over



SECTI ON 11

I

Questions 43-70 (twenty-eight questions)

Directions. Each of the questions or inconplete statenments in this section is followed by
five suggested answers. $6

the best answer in each case.

43. The nost inportant use of amonia in industry is 47. It is probable that a solid conp
osed of S

in the manufacture of nol ecul es woul d

have a | ow nelting point

bl eaches

contain a netallic el enent

det ergents

conduct electricity

dr ugs

D have a high boiling point

OO0OTwm > >

D expl osi ves

E 01 merize

E fertilizers py

s's , . 48. A colourless liquid burns in air, reacts with sodi um

44. \Wich ofthe lollownyg IS NOT a naturally occurrnmg to form hydrogen and is neutral to
itmus sol ution.

raw material ? The liquid could be

A Cal ci um carbonate A Cthand C acld

8 Sodi um chl oride B ethanol .1-

C Sodi um hydr oxi de C paramm 3

[

D Sul phur D petrol V

E Water E water a

.o 49T

45. 3.2 g of sul phur reacts Wth bromine 10 form1 1.2 g | dnium’'8 made by the foll ownyg
reaction

of sul phur bromide. TiCh 4 4Na , Ti i 4NaG ,7 K), r, , :717

The sinplest formula of sul phur bromide is The mninurh riunbgi of tonnes of sodi um nbeti
zid

(Relative atomic masses: Br | 80. S 2 32) to produce 96 tonnes of titaniumis
A. E’ (Relative atomc masses: Na : 23. d 2 35.5,

ASBr, '. ; 3Tl - 48)

_ . . .7 A12.5

B 5813 .1, J

.7

C SZBU B -3

D SzBrSj C 46

7

E SzBr7 D 9-

E 184

46. Al of the follow ng, would be deconposed by strong

heating in u bunscn Hume EX( EPT 50. A conpound coul d be described as ttunsaturated
if it

cnl cnm carbonate A burns in air to give carbon di oxi de and water L

hydrat ed cOppcr(l1) sul phate is an al kane

lcud(ll) nitrate

m i ncsium oxide . .

i E rapidly decolorizes bronm ne water

MUCUUA

B

C is a hydrocarbon

D

sugar E

forns conpounds by substitution

6



52.

53.

54.

. Al of the following are properties of anmoni a
EXCEPT t hat

Ait is a gas at roomtenperature and atnospheric
pressure

it is very soluble in water

it readily burns in air -

it reacts with dilute acids

VDOW

it is alkaline

If the atomic nunber of an element is 35 and the
relative mass of its atomis 80, one atom of the
element will contain

35 protons, 35 electrons, 35 neutrons
45 protons, 35 electrons, 35 neutrons
35 protons. 45 electrons, 35 neutrons
35 protons, 35 electrons, 45 neutrons
HCOWMh

45 protons, 45 electrons. 45 neutrons
The di agram shows the outer electrons of both of
the atons in a nol ecul e.

S)

The nol ecul e could be ' 1’

A chlorine’

B oxygen

C nitrogen

D hydrogen chl ori de

E

car bon nonoxi de

VWi ch of the follow ng solutions would exactly
neutralize 1000 cnB of 1.0 mol dm 3 sodium
hydr oxi de, NaOH, solution?

A 1000cnB0f | . Onol dm 3sul phuri caci d. H3504

B 1000cnB0f 2. Onol dm 3sul phuri caci d. H3804

C 250 cnB of 1.0 nol dni'l ethanoic acid.
CHgCOzH

D 1000 cml of 1.0 nobl dm R hydrochloric acid.
HCl

E 500 cml of 0.5 mol dm 7.1 hydrochloric acid.
HCl

DSE 88/ 0708

55.

56.

57.

58.

Cruci bl es contai ni ng known masses of each of the
foll owrg were strongly heated in air. In which
cruel ble would there be an. increase in mass?
Cal ci um

Cal ci um oxi de

Cal ci um car bonat e

Car bon

HUOW e

Cal ci um chl ori de

A col ourl ess gas dissolves in water and the resulting
solution gives a white precipitate with aqueous silver
nitrate. The gas is probably

A chlorine, C13

B hydrogen chl ori de, HC

C hydrogen iodi det H

D tetrachl or onet hane, CCl4

E

sodi um chl ori de, NadC

Air is a mxture. Wiich of the follow ng statenments
about air is therefore NOT true?

A The conponents can be easily separated by
physi cal met hods.

B Air can be nade by nmixing the conponents
together in the correct proportions.



C The composition of air varies slightly From

pl ace to pl ace.

D The properties ofair are the average properties
of the conponents.

E Al the conmponents ofair have the same density
A hydrocarbon i s conposed of 85.7% carbon and
14. 3% hydrogen by mass. Its nolecular formula is
(Relative atomic nmasses: C 2 12, H 2 1)

A CZHG

C CRHx

D CIHH)

E CoHn

Turn over



59. Anhydrous iron(ll1) chloride is a solid substance 62. Wich of the following is a pa
r of isotopes? V

which will subline. You could show that iron(lll)

chlori de does sublinme by _

A Graphite and dl anond

A freezing the solid B Ethane and et hene

B passing an electric current through an aqueous CHHHH

solution of the solid | | C|
HCCCCGCH

C adding water to the solid I | | |1
HHHH

heating the solid

and

E filtering an aqueous solution of the solid H

I

HCH

60. Wich of the followi ng industrial processes gives HH
nore than one useful product? | |

HCCCH

[

A The Haber Process HHH

B The Contact process - 3.7

D ?% and ' 30 f;

C The pol yneri zation of ethene
E F6203 and F6304 .

D The el ectrol ysis of aqueous sodi um chl oride

E The catal ytic oxidation of ammonia

63. In industry. liquid air is separated into oxygen and

ni trogen by

61. The mmj or conmponent of natural gas |S gas Chromat ography
fractional distillation

A met hane

B carbon nonoxi de

di t Tusi on t hrough a porous tube

A

B

C fractional crystallisation

C hydrogen D

E

D nitrogen passage through white-hot coke

E oxygen



64. At 20 oC and LO at nosphere pressure, |.0g of
oxygen occupies 750 cnB. The same mass of oxygen

wi Il have a vol une of 1500 cnB8 at
20 DC and 2.0 at nospheres

40 oC and 1.0 atnosphere

20 0C and 0.5 at nosphere

40 oC and 0.5 atnosphere

PJUOWI O

80 aC and 2.0 atnospheres
65. Ethanol can be converted into el hznoic acid by the
process of
A conbustion
B ’ cracking
C esterification
D fernentation
E oxidation
66. Starch is an exanple of a natura
A cslecr
B pol yrer
C hyd rocarbon
D protein
E i sotope
DSE 8830708 9 Turn over



Questions 67-70 concern an experinent in which a constant current was passed through aque
ous copper(ll) sul phate,

usi ng copper el ectrodes. in the apparatus shown bel ow
Copper anode COPPCF cat hode

Aqueous copper (I1)

sul phat e

67. The mass of the copper CLII hQdC was nmeasured at certain tine 1mmvale The graph of ma
ss of cathode agai nst

time would be .-

A B

Mass of Mass of Mass of

cat hodc cat hode cat hode

0 0 00

O Time O Tine Tine

DE

Mass of Mass of

cat hode cat hode

0 00

0 Tinme Tine

10

[!



68.

69.

70.

During electrolysis. at the anode

A hydrogen gas woul d be evol ved

B oxygen gas woul d be evol ved

C sul phur di oxi de woul d be evol ved

D sul phuric acid woul d be produced

E

the copper of the anode woul d di ssol ve
During electrolysis. the colour of the solution in the
beaker

A becones pal er bl ue

B becomes darker bl ue

C remai ns the same

D becones pal er round the anode and darker
round the cathode

E becones darker round the anode and pal er
round the cat hode

The experiment was repeated. using platinum
el ectrodes Instead ol copper el ectrodes.
Observation of the el ectrodes woul d show
Anode Cat hode

A pl ati num di ssol ved pl ati num deposi ted

B pl ati num deposited plati num di ssol ved

C pl ati num di ssol ved copper deposited

D oxygen evol ved copper deposited

E oxygen evol ved hydrogen evol ved

STOP

Now go back and check your worKk.

[
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