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Rules: ,
1. Do not open the baok until told to do so by your teacher. The quiz consists of

30 muitiple choice questions to be answered in 1 hour and 15 minutes.
2. Calculators and rough working papers are permitted.

3. Record all your answers on the computer sheet provided, in the way indicated
on back of book using a soft lead pencil.
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COMPUTER MARKING .
The quiz will be marked using the computer sheets provided follow these instructions.

1. Do not bend the sheet — keep it on a flat surface during the test. Use only a soft lead pendl to mark the

. sheet (Biro felt tip or ink pens will not be marked by the computer

2. Print your name on the sheet in the box provided and mark the corresponding circle below each letter with

a pencil

[ Y, T

completely removed and no shiny rub mark must remain
7. If you have any problems ask your teacher

. Fill in the school name and address, school number (provided by your teacher) and school year.

The answer to éach question is recorder by blanking out the appropriate letter for each question celumn

. Blanking out 2 humber or letter on the card is by completely blocking out area inside the mark

. If you make a mistake, correction can be made by rubbing out using a soft rubber. The mark must be
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Question 1 malene 1 efem 1

Copper, gold and tin were among the first metals to be used by human societies, -
The use of iron occurred much later, even though iron is much more abundant
in the Farth’s crust than copper, gold or tin. The most likely reason for this is
the fact that, compared with copper, gold and tin,
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A. iron is harder.
wmb) ¢ad 8.
BmbY aeeowITeaE)

B. iron is less shiny, and was therefore less attractive,
wnd ¢f) YWBeBy guin 09s do dumBE emved.
BEY uMLETIY GPODUTTIG AT SHeufsd Ganme,

C. iron, because of its density, is only found deep in the Earth’s crust.
end ¢ v e S8 0z du 2md niedd e o@bst 880
B898.
Bovigiemiw i jsd sryemors @mburais ysIGWT e Sypsdo
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D. iron is more reactive, and so is more difficult to obtain from its ores.
omd gm HBFeBE B wod 08! du Bdmidess 86O guwEd.
By oiFls FTEGHDNT 2 MLLFHTD SHQUSLL STHLIGUTEHL S0
Boba smen QUIDBCOETHaIG  SPRTOTE@LD.

Question 2 =ddeics 2 efemr 2

The law of Constant Composition states that all pure samples of the same
chemical compound contain the same elements combined together in fixed
proportions by mass. The compound water, H,0, contains the elements
hydrogen and oxygen combined together in the ratio of T part hydrogen for
every 8 part of oxygen by mass. The mass of hydrogen in 72 g of water is
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Gajemsu By (H,0), mpysen, glLisar fu weostsame Hafia
adpsde 9B usH @EIFWEG & usd elisa adp oiSsHH0
Qoanhaisieg asfar 72 & Bflé 2 sien gEreeian Sefe) wrg?

A 8g B.9%g C.63g D.64 g

Question 3 sadenc 3 efewm 3

An old name for hydrochloric acid, HCL, is muriatic acid. This name is still
used by some non-chemists. A gardener, needing to add some fertilizer
containing potassium to his soil, brought a bag of fertilizer labeled Muriate of
potash. What would be the chemical name for Muriate of potash?

865,50 ¢Bce on v3efuiecidn g@ce weo wbm Bi® a¢ HéH
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wECaEGmtis sufewsHar (HCI) ueopw Quwy Wwflur s sufeod
(Muriatic acid) ep@bh. SURUWITEMS STHITEN WHHMTD GUGUIPSID
uwsuGSsiuGEns. @n CeTiLssnyy  swugemLw  CamlLSHnG
GurcLrdud (K) samhs 2 glugsenstenul UWISLGHEIISDETS
2 _gliusenaty enu gellenn Gsrsiaane Qeugny. sideuuisd “Buflum’ps
QuncLmev” — Muriatic Pottash e Guuwfiinl wmbssr  arefs
BufumCigd QuriLradsr @gemwsnl Guwy esier?

A. potassium C. potassium chloride
©=008Bw® 0808 Pecisdh
QuriLrflund GumiLrdiwd GEemrenTL®H

B. potassium muriate D. potassium acid
e Bwe® Bu8ed e 8ae® #8cw
Qur e vfwed 1BupfiGui. GuriLrdund sufeotd
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Question 4_ gedens 4 elem 04

A kilderkin is an old English unit of volume equal to half barrel or two firkins.
It was used as standard size for brewery casks. A barrel was equal to 36 gallons,
and a hogshead was 1.5 barrels. A hogshead “was approximately 250 liters.
Approximately how many liters were in firkin?

BIOBS, 56800 B0 wBm wom © R P88 Smmed On gnd
BEOBS! dnml §dcueBs ¢dder 92 ¢nd 585t ccnmd e®im .
o¥c H2000 2ESTimed? wBEmwE eee im0 Bl R, Fdcemd
oc® 36 =f O gnd HOF 1.5 =B ewodedend dmnt 6. cidudend dmes
ezl Decos! BO8 250 o . gustm Daces! 38S8skd dwm 808
emn®en Hede?

“BebL AR aaTug SeteueTsdDETAT GH UMIDW JLRISN SVETGL. g
smpardl dlutelhg osbes Br “Cuida™ mE suwraEsiGh. G5
sy wyliuneinerer Hue Setanms UTeISSILL LS. @@ SOuTaTaNs)
36 seaimeiihg Fowraig. @@ hogshead syamgl 1.5 ugsaIGL. B
hogshead oissiemenaurs 250 @eSpoisamn@d. sevamearans gm “CuideE
Bed sipHenen aiDHTHeT B (mHHHT?

A 126 B. 84 C. 42 D. 21

Question 5 madens 5 efenr 5

Each of five bottles, randomly labeled V, W, X, Y and Z, contains one of the
following solutions.

Hydrochloric acid (HCI), sodium chloride (NaCl), sodium carbonate (Na,CO,),
sodium sulfate (Na,S0,), barium chloride (BaCl,). When solutions V and W
were mixed, bubbles of carbon dioxide gas were produced. When solutions of X
and Y were mixed, a white precipitate was produced. What solution was in the
bottle Z?

308 e V, W, X. Y ow Z Deewsd ccadd mom @ cdmc com =unm
st D gm.

wlethmlecibel eBew (HCL), cedBu® =ecdsB8 (NaCl), 0edfud® modest®
(Na;COs), eesdBe® esdedt® (Na,S0y), ed8u® =ecds38 (BaCly). Vew
Wedem 8g mc 80 muds! Oewodnds Oy RFc Hoesdm gnd X oo
Y g0 8g mc 80 ge fp&)ﬁ?@&‘mwﬁ! feg 608, 7 cdmced 8
&0 pOuie?

VW, X, Y. Z aan aiqpuoenpuns Guuificinn’ L ghgl Cursssbse Benumn
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(HCD, Gomgund @Qenrengl@ (NaCl), Gemgubd stuBspg (Na:COs),
Gsmgutp  Fe0Bupm (N2;50y), CGuilww @GGeamayli® (BaCly) oy@ib.
sagFeosst V. oud W oud sadsiu LOuTg sStusiQrm es§ amwys
GUOfEsT 2 _(maumBug!.

Sevaneudeit X, Y @Boear awupsGurs Gessener My afipugey 2 @meurdugl
aafiet BUTSEsD 7 Ble0 BNbD HMTF0 elsiten?

A. NaCl B. Na,CO4 C. Na,SO4 D. BaCl,

Question 6 sadencs 6 aflenr 6

In the following chemical formulae which compound contains the greatest
number of different elements?

som ¢ ¢ donafin gy OB ndn 8—@5@ 880 ucdng 08o gq?
Seisumls  @peTuend  GHFrmsais  aEsjmanmeg  elsSumaoTen

cpemseneT oiFsemalsd GmmemiBseng?
A UOACH;0,),  B. (NH)Mo;0yy  C. (NO;),CH;0H D, Aga(NH;),S0,4

Question 7 _zelencs 7 sllsur 7 :
Zinc reacts with hydrochloric acid to form hydrogen gas and a salt called zinc
chloride. The chemical reaction is

Zn(s) + 2HCl(aq) — ZnClx(aq) + Hx(g)
 23efutecitn 90 ©O® B85 oBSw BeDD ©BHES igd mo
Bl Secicdd @8 cleme weed. 88 dwinfin pEFwd son

% >
Zn(s) + 2HCl(aq) — ZnCly(aq) + Ha(g)

Br&Ed (Zn) mebimagbamila sufsosgi & sraswsnLud CuUTH MBI

eyl  BEreGBamenglE e Uyd o @heaumGd. @shsren  BysmbieT

FrEETaE aamorm '
Zn(s) + 2ZHCl{ag) — ZnClx(aq) + H,(g)
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N '

Test tube full of HCI solution - ‘ 37.5 mL H, gas

HCI qpbesenst 86 .13;15 mee | 375 mL II; Sage
HCl sengasoned @i i i 37.5 LeS mmgasn
ufiCangsmers @M ! | Sumuy

| i '
HCl solution ) : f w_i
HCl o0 e5 = L ‘ |

HCl sengasd / ' | - i
- \| PN
O.IEZH | / b |

From the information given it is correct to state that

% &8 Beind qmd von wps O gniees BB

Guisafu edurmisefedEha SwinGaus wrEsaiss

A. 37.5 mL of hydrogen gas has a mass of 0.1 g.
o888t 09g® 37.5mL » dmsios 0.1g 8.
375. o8 mayear amy 0.1 & Hedlenay CareRIBseNg.

B. for every atom of zinc that reacted, an atom of hydrogen formed.
588w nén =@ Buld 56850890 0858 8d@ogOs Reced.
QUGN (BTE DIGDINYD HIEEIDMLES quﬂsurr@ RBTFE  DigIE
2_([meun &G Ema

C. the number of atoms in 0.1 g of zinc is cqual to the number of molecules in
37.5mL of H,.
8o 0.1 g #0-q 56®eg oeim, 37.5ml » 20 H, ¢4 ownd
o@m &B.
0.1 & Zn ogpesde caamedémsuramg 375 BeS H, ey
tpeudda el ratiafiamad@ FoamTELw.

D. for every two molecules of HCI(aq) that reacted, two molecules of hydrogcn
were formed,
88w ndm @ HCl(aq) g4 sqnds’ 80 g e enadd.
gelaun  @pens HCl,,) wodsmmsend FieswaLbs Bred
WOEFMSGAT @BIFMA 2_(HEINEGLD.
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Question 8 gadese 8 el 8

According to Australian food standards, wheat flour for making bread must
contain no less than 6.4 mg kg™ of thiaminc. It must also contain between 2 mg
kg and 3 mg kg™ of folic acid. -

If a lunchtime sandwich is made from 2 slices of bread, with each slice made
from 20 g of flour, what is the minimum mass of each chemical eaten?

@cﬁ@@&.ao@ 30000 8RO emd o Revxmad wsim B 80 O¢
64 mgkg' © 080 OB g@aeﬁﬁtﬂ 238 40-q T gro. B¢ 6008s
e®cwe 2mgkg' —3mgkg' gnc gomank ¢ Bo gue.

oD@ gowode semn o el eenist L1 G epiDED dmd ga005wd
oot 2B w0 o B ednms mewo 83 20 g 08w wim g 2P
200600 @zt e o o Cwedn ¢Oned §0O yRoeiss]

cmin®ang?

onHGre o ey syl ured 2. HubsBulsd LWELGSSD

Cargimo OT GOUESS 6.4 mg/ kg sunfemenyn, 2 mg/kg — 3 mg/kg:

hE BeLiulL seeald Gureld sifiagmaud Qsrastighss Coussi(Bib.
Sran® urtedr gERGsmeT  UWSTUGSS 2 GTSSILGD Coareli &
(Sandwhich) @er gaGaunm GG 20 & wiena QETRIgHEEGOTET6
o1 Garsieniul L gaiGaunm Sremwusil usTisssAasin sd Gonbs
Hafley erairen? '

Amount of thiamin (mg) -. Amount of folic acid (mg)

Questions 9 and 10 refer to the following information. _
ades g 9 @® 10 e SHn Eedsn Emdind; ©08m0 w6zis.
- aienm 9 @m@o 10 @m@,w Ueiieupid Hseusoaen SFULL(HeTseT,

Boyle’s Law states that, at a constant temperature, the product of the volume
and pressure of a gas is constant. Thatis Px V' =k or Pis proportlonai to I/V.
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nuBs! g@oene (mg) ecoBsd gBco o®oene: (mg) -
puife - sieney (B.4) Gunedd oulepdal sisnay (10.4)
A 0.128 i 004
B 0.256 S 0.08 .
C | 1.28 0.4
D[ - 256 0.8 |



0B Bule gnd Bun cdwnfDon? Don® 9190m 66800 v Bome
gnd péne Bonwed. 908 PxV=Fkeod P, I/V 9c0 e@nmmiBmae
emimi.

Gumisdar il eaeum  wipr  Gauiu  Keeuls)  seteuenelaignd
DipssSHmHD GuEpssDd wrhel oSLEw. oFTam P x V=k or P
oz UV b Cujeldls swar oL@l '

Question 9 gadene 9 ofainr 9
Tap/ ©dhds /| HBE

V=40L V=360L

In the apparatus shown above, the left-hand bulb, with volume of 4.0 1. contains
gas at pressure of 360 kilopascals (kPa). The right-hand bulb, with a volume of
36.0 L, holds a vacuum (no gas). When the tap is opened the gas expands to fill
both bulbs. If the initial and final temperatures are the same the new gas
pressure in the apparatus is,

Qun sl g comdamed D8 sa dd@ed s6800 4.0 L 9» amd 360
Becd st (kPa) Bdmes? wdes D10 gb-q . enen sa Added
26809 36.0 L 02 gm6 b rfmeB (Do a0-@ exwed). ©6®e Boan
e 80 D3¢0 g Sels? 8F s¢m ned® 86 uB. ¢oddon 00 ¢Dsim
CEEsD Sn® 28 condeie e § Oged =0 Bdnw Hzles,

2 _usFensded sTLLOULGeamamm  @LE 0 uss @O 40  @eS
aaieusTaenl W surwemen 360  dBerusbared  (kPa)  sipsssHH0
GsrenGatengl. auewg uss GuUfed 360 @S Sasusmsynil GeupeiLtb
(ousfluppgy) sremiuGdpg. dosrag SHpssUuG GuIg aTWaTETS)
dflumL by B®  GUipswmeauyd  BriySos.  sgou @od
Qauluglmeast Fioa  aaflal o usTENSHMIET 2 efen  yHw  sumyy
DIPEHSLD

A. 90 kPa B. 40 kPa C.36kPa D. 32 kPa
Question 10 gadeico 10 __alenr 10

The relationship between pressure and volume, at constant temperature, can be
represented graphically in a number of ways. Which of the following graphs
does NOT represent the relationship correctly?
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Rum cdesden? 560 » 8Ome gnd sdazidnde BBL yuHdbn
g0 08w Bowme e . cvn sgesl 05 guddeds! 0@
80510m0e BHIRO Bopme emneds?

wror  Gatudmeuisd (T), swpsasdbew (P), sarausnedmmd (V)
@ uleonenr  GETLFeL  euenpiied  apsud  UsOBsum sufpenmastien
GPuELemb. Hasumd apg amyy Gprijeu sfuns @R elsbamen?

A, C.
P PxV
o By
/v v
B D
PxV
- >
v v

Question 11 _gadenc 11 sllewm 11

When zinc is added to a blue solution of copper sulfate, a chemical reaction
occurs. Copper settles from the solution as an orange-brown precipitate, zinc
dissolves into the solution, and the blue colour of the solution fades. The mass
of copper formed is approximately equal to the mass of zinc that dissolves.

A student predicted that 1 kg of solid copper sulfate should contain 250 g of
pure copper. To test the prediction, a 10.0 g sample of blue copper sulfate
crystals was dissolved in water. 5.0 g of zinc metal were added to the solution.
The solution was left to stand until the blue colour had completely disappeared.
The resulting solid was separated, dried thoroughly and weighed. Tts mass was
4.9 p. Which statement is correct?

Emond BEend 0mend Sz dmy ne 5O 5B8widn 8¢ ¢D. B
o ®BE-LRS gOFedood ecw cmnd mzpins O §nd Brist w 08
0Eed B oo eme®st g8 oD, O o amwad g@ismo %o §
Bris g@renwd gzl dmews! ol 08

e emsd odesd 1 kg = e 868¢ emnd 250 g g@omas ¢d-q 03
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Serconl D823 gedinoms wim 2. @9 gedindns u8er 860 sewo
B opoB emond aledd @ads 10.0 g f sSco ne Be nd d5cd 5.0 g
Bz3t o wom R 95f oy ¢0Ged B opne w¥Saces! B0
nl; 205 8. B8 Gedm wmw dmews! eOs! S swm cwisd Bueo
tfpzile & oslzo 4. 09 wnsido 49 g 3D ewmomy =iz GR.
onm sl p@n gmes HO;FE?

prajens Boppn Gely sdGubpd sogsmdest  Gsjde  Gurs
Qremwen  FTEED BEPHE  OsbweFd - sle  alpugams Gy
updipgl. BrEW S@IFd@iet soryn  oE0sTE FePnd gD
2_@amdsiulL Geidgumiw Heie sagrad@st soIEs BresHd
BenDa, SIHenaeaUTE FIDGIT(E L.

kg Seatio Geiy FdBupprarg 250 & ginu GsimU QETHYHEGD el
@ wWwremeust eiflfey sapuetenmel. SiFml ufiGFrAiusnsrs 100 A
Beopn Gely FoGubm usfiBigsst Bt smssiulig. 50 # prs
2 Gourad suwsmisiigst Ceibslul (B sepseda Mo Fod  phors
LEODUL Y  NESDIFN  OuSSIULLS. alemeiags  Hekiod
Capréslul @ Bpamrs o aigd Bossiulilurs oma Haon 4.9 &4
aaflat adamim Ffimeng?

A. The student’s prediction is supported because the mass measured was very
close to the expected result.
O O @slzw ¢ dnrlde Sciesiedisly glaewd eRoed etz
a®m @9z Benwed pedindne @88 nmid &,
ajurissiuL  Hafawe seralliuie Hadey 106 ibESHET
STTORONS IDTRICUDIDL sEHTOEmDed Ffumeng). '

B. The student’s prediction is not supported. The mass measured is too large
because not all the copper sulfate has reacted.
Bersoed gedincma oo emicdd. emind ©deed odydaces’
gB8we eonme H0H credn dnside gmo 98 gous.
IoTERUEIMLW  TATaBaDed  HumTMSTGL, gQmefe asem  Galy
FBuimid (WpHDTE FTESwELUTEONLUITS safdsiulL Hafey s
QuFisTEGLD.

C. The student’s prediction is not supported. The mass measured is too small
because insufficient zinc was added to the solution.
Beuwied gedinons 0B8] 5 60608, BBHw@D tewd ZPoemdst
Brlhd g@men S w6 ;B KB crEdn e 9= §8 soed.
oremau@ILw  aATumDS  HADTHETGD, goaeli EMIFausE
Gurdlwiemey FETHD CeiSSUULTS STTAGHHTD SMIGEIULL  Hafay
BsEABLST G
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D. The student’s prediction is not supported. The mass measured is too large
because there is unreacted zinc mixed with the copper.
Renwoed medinomne 008 o200 6008, gB8wr ezmd® G4
8z 0®0 emind Bgd sO8m HB GEdn SEFOG gmo OB gees.
DTEMeUEISILW SIFToyEmMme) HUDTEIE, STHBOMLUILITGS HTEWD GFEILL 6
sahESeTaTmOLTSD Safidsiu Haofey Bal QufisTEo.

Question 12 gadencs 12 elanm 12 .

The temperature in the International System (SI) of measurement is measured
on the Kelvin scale. On this scale water freezes at 273 kelvin (K), and boils at
373 K. On the Celsius scale, water freezes at 0 °C, and boils at 100 °C.

Which graph best shows the rclationship between the Kelvin and Celsius
scales?

arindgBs m®a (International System, SI) 430 cHeiton 88siest
adDst 2b8menR. @ 55810 850 Scw Begm cdands 273 codds!
(K) 9z g0d 0= cdennide 373 K o 6B, cescdBued ob@ime a5d

sce Becn cemde 0°C, = 95 gnd =0 cgede 100 °C = .
son scnst ¥ Huddens sl v cedBued 26@ gnd aBasi-
Dmi0w B Bomme =dle?

Geuliuplensoullst  ~ FTuCHs BING (SI) @ssdalsi Diedlsy
SenssiuBdns. Banadsd BieymLw o mpplan 273 Gesdelda (K)
2 1b Gardflere 373 Qeealgid (K) sp@w. Gasddwed owenelsd pilan
2 _eopilensy 0°C o_1b GardBlasy 100°C ay@Eib. _
Oeeugpsuameupiiss  Qmeelanr  (K)  oienelbEd GQrsdfwead  (°C)
eneipEn @eLulorsn Gem jou BsFFflurs st Gw wmry agn?

_A.
OC]L
.00
c. K
0
0 K
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Amedeo Carlo Avogadro was an ltalian scientist who provided the key to
solving many problems facing the chemical sciences in the 1800°s. Avogadro’s
hypothesis states that under the same conditions of temperature and pressure,
equal volumes of all gases contain the same number of molecules.

Therefore, at 25 °C and 100 kPa pressure, 1 L of CO(g) and 1L of COx(g) have,

1800% o0& denudim Opogls! 885 gne egm oo Smg g
081000 88y Doews! gmol dfin §88ewd mecd §0®Des] B8y
Bogen §3lfon mom 7. gReedled @ nd8nu gnd S0® c¥asld
0 802 25 wlexd! H5D D1y O¢ Ym® B8810H Sn® ¢ 00008 ¢m.

2®Fe0 25 °C2 100 kPa m 88xeret wden, CO(g) 1 L oo COyg) 1 L »,

2ufigBur  &rjGoon SusTslIT asm @6t elshesTal 1800 ssflsd
Gremwen  ealighgpten Smmsai af] Garetin um  dréfmasemen
Fidae Qareagnstal  aufpmpsmen  aupmdain].  usTHEETTEIE
Qsreienslug  wIpT  Genluflensoulgnd  wror  SsssHad  Fo
SHETGU6TIELSH 6T T TRES: ) D ST G LIT T PN IS 6T
GersRemEGL aafisi 25°C QauiuBameuignd 100 kPa spéssHand 1
@68 CO(g) 21> 1 @6S COg) aurujayb,

A. the same mass and the same number of molecules,
dnsidos) 609 O ol dBeomd =@ g4 o310 gm.
Fioworen  fenlmauyd D TOOHSMBUELL  (PEOSFTMIEETLYLD
Qmneming (hSED.

B. the same mass but a different number of molecules.
dnsilos! Su® Om 3ol g4 =00 dBemnd go@imo.
FLDION 65t Hemfleneuud S, EAMED Goumu L £LP 6V S TR T8
sTesTienNGmEenL  GETamTigm&(GLD.

C. different masses and a different number of molecules.
dnsies! gu@im O gnd g€ 2889 SBemnd Fu@rme.
GapulL  Fedflmauugd Gaumiue  apeodsmmsalial  aaitenilsenas b
G aing(ha @D

D. different masses but the same number of molecules.
dosides) ga@m D nEs g 020 dBemnd e®ime.
Gapu'L  Heflapd opemTed Fo  CICKEIRTIGMSWTET  (LPEHI 06D
Gs T g (55 LD.
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Question 14 zadens 14 _ aflem 14

Diagrams U, ¥, W and X represent containers of gas.

UV, WenX on Gpesl Dig ¢dq wode Sopma =08

eieumin o mssst U, V, W, X ogfwen  aumys Gemeiseosissnst
Uy BuediSpg!. -

—_“"1

.’. T ' RS
18

4 X
Key: Atom of element Y O Atom of element Z ®
g8 Y 8¢ ¢dpe O Z@c ¢ @

o gal : apesEd Y @e sigpy O woombd Z Qe oign @

Which diagram or diagrams represent a mixture of elements Y and Z?

28 Ge @of G @8s7 Y and Z §c ¢O» ¢ Bgenunt Bdpme =087
wesnsst Y Bapid Z Baigib scoemsusowl GGG 2@ Oor 2 (mBss
sigy?

A. Uonly B. Vonly C. Vand X D. Uand X
U s&e:d V o®end Voew X Uen X
U i ¥V ml;(Blb VewXsid Ui X b

Question 15 madeie 15 elenr 15

In an investigation of the rate of reaction between zinc metal and hydrochloric
acid, HCl(aq), a student reacted 1.0 g samples of zinc with 20 mL samples of
HCl(aq). The table shows the initial conditions for five of the student’s
experiments.

8ol ecdwe w0 v3efdulecifnl ¢8cw, HCl(ag) ¢nd gB8wid 28ms0
BE0D Buson 5823 Bzt 1.0gm elsc 20 ML 5 080 gBGws
=00 2. Benw B8s Beme sfufeen vom xodm ném G cpad@mm
mafes! som Oqed 2 om.

BTE 2 CamaidhEd msECrriatanfls olasdben HenLulsmer
snas aissmg owusralbgn ulGFrgmat ganflsd @@ wresweus 1.0 &
BT wrflews 20 @eS HCl senyssd won@flyLer srosomiws Qeugrs.
LD STSUGHEML LI um(?»&rrg;mmuﬂm MBS SLTDU Hlevaninassit aﬂ_l_snmmuﬂm
STLL O Hesng.
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Expenment | Type of zinc sample HCl(aq) Concentration Temperatur_ém
' aBrsena Bzie! e98uc O8oe HCl{aq) ezl encs e
ufGETHenen BrEwrSf ums HCl(aq) Gaiey Qeuti [Hlemsv

. (mol dm™) (0

1 -_-_ﬁowderfﬁgé =E) /ueLl 0.2 15

| powder / 8@ =g / ueyj 1.0 25

3 i powder / 83® 8 / UL 0.2 25
metal strip / ecdw =3 /

4 Gsoediu srp_(Bsurra, HIIH 02 4

5 metal strip / ecdw =3/ 10 15
Gosbed 2_Geons eI |

Which two experiments can be used to investigate the effect of concentration of
HCl(aq) on the rate of the reaction?

g88wed Do HCl(ag) O¢ woziqens 8m Scoom §amide eobd wibmo
e oo gon ouy Rl olfmeea eqme?

aps B ufitersaaiss FTEESAE  HTHS eisgfes  HCl(ag)
sfesHamLw Gofielar alenstensy SLFTUMBDHG LWALGSS (WPiguib?

A L8 B.2.3 C.3,4 D.4.5
Question 16 madenes 16 allana 16

The chemical formulae for some minerals are written in a dlfferenl way from
those of other chemical substances.

For example, the formula for the mineral olivine, found in many volcanic lavas,
is written (Mg, Fe),8i0,. This means that the amounts of magnesium and iron
can vary between different olivine crystals, but the total amount of both is
always two atoms of magnesium and iron combined for every one atom of
silicon and four atoms of oxygen. The formula for mineral /epidolite, a source
of the metal lithium, is K(Li, A)5(8i, A1):0o(OH, F),.

Which element is always present in lepidolite an unvarying proportions?

udpdst afd O Jwiefin pne B0eER wi@ms §omadud D8 edmdd
mides gmedne =d8.

cAremIBen B8fme o O o08n BE8x! 88w, (Mg, Fe)S8i0, ece
&80 B ecwn cpudmes. o apd 550 8805 Wadm e HIHB:P
2 omd Bedm y@rees ednd So mf s eeuld §O @ o®
BER® @ HIdBBeR m wmd v6@reg eon I 88ms 90 EORO

15

Digitized by Noolaham Foundation
noolaham.org | aavanaham.org




00 I8} uoPreg wadmd BB B 48 gomidud sORSE. BRLE sew
Gorgudf O BBe@rcid o8 afide K(Li, Al)x(Si, AlsO((OH, I), sce
08,

B8stncid O¢ 40 0508 b czwds emBinusicast =08 §c
s monk?

syl bsatiang By TuLse @eHmb Sisufiisit Sramwien(s
usTissmsslefphg  elgdunsoren oapsaid  awstLGRampar.
2EGTIemons U efiemsud @pbysaisd  semLgiiul L galelafnsren
(Olivine) @sdnorengy (Mg, Fe),Si0s aan  sppstuGdng.  ismeim
elgdwrsorer  gelalar  ualitig sEnédlan ulsd wéEalfuw, Bmiby
Spfweubiial  swTamet  GaumuGdapear. Sy  wheldub, Gmiby
aauamiist Qs Swetauraig weafAund, Gy aELnNE B
aigpihEet auBuTgnd galbaung Adldésdr gL, Bl ol drar
DS ETHLEDILD Gayha BenembsIUL [Hesmg]. el Huub
2 ConssAmioLw g Bnsos “QaiCLramel @ (Lepiodolite)”
salutiparer Gas@nd K(Li,Al) (S1,A1)40,0(0OH,F), @b erafsr.

obs apasid GeollGLremetigs) alGUTEID wIpULTE dzsAa o sieng?
A, potassium B. Lithium C. Oxygen D. Fluorine

Question 17 scdene 17 ofam 17

Lithium hydroxide (LiOH) is used aboard spacecraft to absorb carbon dioxide
from the air. The reaction occurs in two steps, shown as unbalanced equations.
LiOH(s) + H,0O(g) — LiOH.H,0O(s)

LIOH.H,0(s) +COx(g) — LirCOs(s) + H,0(g)

The balanced equation for the overall reaction is

G8u® »8egoedd (LIOH) gorofmisn wizw n¢ Dimess? modst
Beadsindd cd oofmo (Orsx ecs vIBm OB, @@ FRBwO mpm
@0 B 0l acve Bd B e8nda 085 ssridm 8wds eemBst
Beedd.

LiOH(s) +H,0(g) - LiOH.H,0(s)

LIOH.H,0(s) +COy(g) —> Li,COy(s) + H,0(g)

8o 58860 w0 geme ndn ge eBmden Dolesd,

afsonsein aullddeha sTUSTAITL®F ML JBESIDICHFUHHETS
asdud mEGriema @ (LiOH) vweLGHsIUGEDS.  HrHsD B

ugepapsaied BLLGUYANS. srébesHhsre FOULBHSIL TS FDFLTE
&6 SrOULHeiengl.
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LiOH(s) + HO(g) - LiOH.H,0(s)

LiOH.H,0(s) + COyg) — Li,CO4(s) + H.O(g)

Qurgs sTEsshinserar FOMUGSSOULL FILITLTEIS]
A. LIOH(s) + COx(g) — Li,COs(s)

B. 2 LiOH(s) + COx{g) — Li;CO4(s) + H,0(g)

C. LiOH(s) + 3 COy(g) — LizCOs(s) + H,O(g)

D. 4 LIOH(s) + CO4g) — LiCOs(s) + 2H,0(g)

Question 18 zadeic 18 alenr 18

LiOH is a base. Which substance will react with LiOH to form a salt and water?
LiOH wd®cel. ouon sewos! 908 odo gifa 806c@s ot m
dEa can eede?

LiOH gm amb ou@w eaoustigsn LIOH s L& grésosm. bl
2_Ueuwh BT slmemaurs HHuw?

A. NaCl(aq) B. NaOH(aq)  C. Ha(g) D. H;S0,(aq)

Question 19 sdens 19 elenr 19

If a shopping trolley contains two 1 kg bags of sugar and eight 500 g bags of
sugar, the average mass of a bag of sugar in the trolley is 600 g.

Similarly, the average atomic mass of an element depends on the atomic masses
of its isotopes and the relative amounts of each isotope.

Lithium exists as two isotopes, Li-6 and Li-7, with atomic masses of 6.02 and
7.02 atomic mass units (amu) respectively. The percentage abundance of Li-6 is
7.6% and of Li-7 is 92.4%.

Which calculation will correctly give average atomic mass of lithium.

ol O¢ w8mo 26 cRdBum B8 1 kgand simed ¢ 500 g hd g0k
Bed. 69i8e ne 8 Foon @iz A6 600 g =f 6D

Sect® Feedren o®ims sé®gn dnside, @ Gegdred w®EcSn
O¢ ad@gs dnaido o oiedmsd 00 w@ECSn 4D g@esast O
Geo =R, 88u® O Li-6 o» Li-7 cce 60Ecfn ena =208» god
SDoed enedss s6@gm dhesiDues! 8BeDEx! sd@ign ozl dmm
(amu) 6.02 30 7.02 &®. gyowmded piemss Li-6 aqm 7.6% O gud
Li~7 eacwo 92.4% eB.

son oms! pdn gmeness! G8u® D¢ By viSrgD tHsio
BOIRO eomoBe?

om awurury Gurd iy Sem | & A fellousd GreeLub
5004 Eafilienusms s DL UJLD (5T 6L (T85(G) LD 63T 60 SNGurg
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suammguisuaiten  deflimuasiian  Fgrefl Hevp 6008 op@.  SIBzCUTE
s GLOTEITigsLW Fynaifl DI Sl emeuT ang) DIDLPeISHF 6T
Flosreiulgyeniul SiggusHeialepin eI Fosrefiullgyent w
SienelgID S |sieng).

efgfund (L) ogmemsigy Li — 6, Li - 7 a@Ib  BnFnETElsmTS
Qaren@aieng. Supfaymiy osigns Hefarag  wespGw 6.02, 7.02
a@ie semibdaie swGsmmgn. Li - 6 Sgeoiw @aéms aigb
7.6%, Li - 7 924% oy@n aala daumd abs sefiturag eSsduibd
agnieigien i sgnefl ogmsdaionsn sflurss SmEma?

A. (7.6) x (6.02 amu) + (92.4) x (7.02 amu)

B. (92.4) x (6.02 amu) + (7.6) X (7.02 amu)

C. (0.076) x (6.02 amu) + (0.924) x (7.02 amu)
D. (0.924) x (6.02 amu) + (0.076) x (7.02 amu)

Question 20 madenc 20 safem 20

A neutral atom has 17 electrons and 20 neutrons. How many protons does it
have?

cBm 8é@gdn gecedinm 17 di Byeddn 20 e §h-q D, OO
200eRed egieddn em®e Bedg?

@B BEEmOWT  SigENeUTETH! 17 @egdyeiisspenuud, 20

MBSy it snenujib @Mm@ﬁeﬂmﬂ naﬂiar, S8 apsmen LEITHSaHmen
Geremhatsng?

A3 B. 17 C. 20 D. 37

estion 21 eycdesnc 21 silenm 21

Diagrams U, ¥, W and X represent containers of gas.
UV WenX on goest Sug gq wods Some =68,

o mesar U, V, W, X HAwWma  amws  Qemeisasiseme
GHnIGAmen.
s ks %}Wl & 2
w.| [¥8 g | ®]
U v W X
Key: Atom of element Y O AtomofelementZ @
gBu: Y §c ¢Orom 50681659 O Z Be ¢Ons u50gos @

o g6l : apeusd Y @t oigm O tpeosd 7 Ba oem @
18

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



Allotropes are different molecular structures of the same element. Which two
diagrams represent allotropes?

ANGBm cee verPsles! Hn® Fegdred dBemnd dnd ggmn Sywesd
eD. n@m G5 e PuG B Bomme 2387

Updeiud  aausy 0 2 sgoefoesrw  GaumpulL (LpsudBamMHmI
sLLiysaT@GL aafdl  abs A6 e gdhsar  OpndElubssen
dydueissimg?

AUV B. U X C.Vvw D.WX

Question 22 yalenc 22 elem 22

Two types of formulae encountered in chemistry are molecular and empirical
formulae. A molecular formula represents the actual number and type of atoms
in a molecule. The empirical formula gives the simplest whole number ratio of
atoms in a compound. Mclamine is a chemical widely used in manufacture of
resins and plastics. It is particularly useful because of its firc-retardant
properties.

Which molecular and empirical formulae, respectively, represent melamine?

e 00 goeRodm  GEesl Soiwsm  SqpietRl  w80m gy «Ones.
agn gne 982 240 e s Dwewsl® o0Bm 508G oemn B
8o cnzin® »d8. wpedn gne @8z vd memeoD @ %
oesens pbe .88 085 ¢ledm Bic® mpons 08, Bco8z,
ed8m w1 deoedds Rdviemed? Apc Omews! swogy mzlew  ¢Oned.
c®ce8x B8 -Osicn®n 85 O g Yewrmnds 08,

son sl B@ ED 0 Paomin gnos 987 @cfs Hopnae

wo8e?

@rsrweneilwedsd (pREFDD GHHTD  oEpUaGSAND agb B
AUMEBLTET GSHEJHEE o senarn. apdsmDm  GSHATOTAIE  (PaodsnD
gamilsd o een  sigmbsEpLW  FluTEl  aETElbmBUID  SIHEULL
s GisAng. SRUMNGSATD aaus gm Grjmeu  @eid
2 _gien ogmpbEafigmLWw el (pup siewr o8BI LY@, GsoenLoar
(Melamine) -stgpnd @garwents usTrsswreg Qrdar (uems), Harmebips
o_nusdaafsd  urhe emalsd LWaLGESSIUGENS. GOIUTE ASHEOL W
gilyssmer  SEHEGL  @wedy  sTgewors  UWeLGESILGEDSE.
Gsusnoafi@ienLw apaEFad, SEUMGSSTREmen WeopBuw GHOUS
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H_ _H A. C3NgH; and CNoH;

Melamine N
cOcORs! A B, CNzH, and CsNeHs
Guosoams N| SN C. C;NgHsand CNH
H\“N)\N/)\N/H D. CNH and C;NgHs
| J:
uestion 23 . cacdencs aflenr 23

The ending “-ate” or “-ite” to the name for a compound means that the
compound contains oxygen. Compounds with names ending in “-ate” contain
more oxygen than compounds of the same elements with names ending in “
ite”. An ending “-ide” means that oxygen is absent (except in oxides). For
example, sodium sulfate is Na,SO,, sodium sulfite is Na,SO,, and sodium
sulfide is Na,S. If sodium nitrate and sodium chlorite are NaNO; and NaClO,,
then the names for KCIOs, Li;N and NHsNO; should be, respectively,

a-cuinen 2608 qod “-90” end “-4807 vm emiIds cuRedsl O
wrenioed B84t 40 0 888§ 0. wreudowvn 688 god “-507
wrim egBO &8 ¢D-q Di8dst g@iems “-g85” wulemnl eueD0 D&
8. 88" uslems! 0w O DB 38 PBIL g-m Oxlerd
(BB 070). eqowd: sea eBu® sdesd, Na,SO, et ceobud®
2080, Na;S0; ece 00 eonBo® adedd, Na,S e . NaNO; e
NaCl0, E8c08s! 660818 535630 w0 ee8u® Wecis8D ® »@ KCIO,,
Li;N esto NH,NO, cosfozn® 28 S8e085 '

Goemeu  gamnmarer  Guufiyar @mAulsd  “ate” or  “ite” aen
GPLIGusTaE  owBsima gldsmar  QeTENIBMS  SGILSTEGD.
Guufiyesr AmFullsd  “ite” aer WyamLyb Grfmeasaied sTEMILEGHD
glLAsmen sl ofsmeurer glfsmer QuUfiyar AmBulsd “ate” aer
WesumLd  Grjoasdt  Qataipmpég. gLAsma  Qararngrns
Cojomaumeiian (glenslBaet paly) OGuuisear @mAuis “ide” een
(pgub. 2 gryemors Gamguid FeGubm Na,SO., . Gemguid FeoUDN
Na;80,, Gargunbd Fedenin' ({ Na,S.

Gangund  enBHHCIHI, Grmgund  (HGsnmengm (penmBi NaNQ,,
NaClO; eaflat KClOs;, LizN, NH,NO, o8 Gajansusefian Quurfi_meng)
o
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A. potassium chlorite, lithium nitrite and ammonium nitride.
600,808 HecisBD, EBu® »BH3D m §eLBu® HEHED.
GuitLTfund GGmrengm, 95Hwd opsHoTnm,  sGorelud
BHHMITLE
B. potassium chlorate, lithium nitride and ammonium nitrate.
6200808 Hecdedd, EBud mBYED m §oRwd »BeO.
QuiiLrdfund  GGamBypm, SsPwb  opsHeI6, oGorafub
@BHHE DD
C. potassium chlorate, lithium nitride and ammonium nitrite.
©200;808 Hecdedd, EBu® mBJED v §e@RB »3538.
GurtLnflunh  @GemiGypgy, SHHwbd  mpEA@TLE, SiGoraiub
DESHDT DO
D. potassium chloride, lithium nitrite and ammonium nitrate.
200808 HecicdD, E8u® »EJBD =0 7e@8u® »Beg0.
QuitLrdwhd @Camenl@, hdud - oppHerom, GwTalub
@BSHCTHDI : '
uestion 24 satena aflem 24
An electric cell can be made by inserting two different metals into lemon and
connecting them with a wire. If the circuit contains a voltmeter, the voltage of
the cell can be determined. In the circuit, the negative terminal on the voltmeter
connected to the more active metal which is called the anodc. The other metal is
the cathode. The greater the difference between the reactivity of the two metals,
the greater is the voltage that is produced. Ashwyn tested several combinations
of metals, and recorded the following results.

OBermd  Omed ecdo ey &8 codoes pe B8O 98 ecdo eqm
Dudes 08 88510 B8e0s Begd endewes @i ©n . @ vls-
Ged @03 B806u 85D med 8 Beyd emdsed eDdBumida 6o

on DB. 00 sboded e0idd 806 mies ggud OB HuwiBE egdva =)
=0 mém s d¢ gevddo econ 2@ od8. gemd eclwe  mEmIBe

. ocds ceond  yBBwBEaOus gnd Ome OB »¥ Bueedn

01d8umde ;8 gocs of). gdbsf 88D ecdw gacws! wd=o 26823
s saos! gBoe cdr ol Gt

‘g a1 sewimg elsHunForar G 2 Gamsmisanst stanBFmauiigiet
Goiga “awi” geiflenal @EERIILSET APEOID D _HEUTHEETD. SOHDTEIG]
Gsursolomeflanwl 0\ T &1Ly &5 (G5 LOIT GUTIT 61) SiB@IDLI  GaumebL L aTans
safies (pgub. FHfed FrHEGHDE sagw 2 Canasg@ing GeanssiulL
Gameorwrafls wepuwgeiL oG G amiu@GD. whpw 2 GeTsd
sCsrL G auEh. 8o 2 Gorsmsaiasid BIdGHnHEEpsHenL Guiuimer
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algdunsd ofafd@d Curg oifisd 2 marssiuFn GCamdligar oemea
s flEE0. _

oiagelel  aep  woTemsue U 2 GansnmefiguerLy  Eeneniienu
uflGerflas Bz GuUICTEIEIEma NeTauDIoTm SiLLsusneiuGaSamer.

Anode Cathode Voltage, 603@Bwm00w, Gsursdl L emey
| ez myemdts (V)
SICenm_H HEHTH
Zn Cu 1.10
Mg Zn ; 1.61
Zn ‘Fe 0.21
Mg |  Ni 11

Based on the Ashwyn’s results, what is the order of the metals from most
reactive to least reactive?

gedBsied e®8® »B8e wI8m Wizt HREERENDs OB ecdved 80
5B8:EEN0s ¢f eclve ¢ty umd 860 swn e RO HHGRD
¢08e?

segeligimLw  yelsitly o Garshwala srEGHDat  sapudeimhs
(SHODEUMLUSDETH UOEIG oTeilen?

A. Mg, Zn, Fe, Ni, Cu

B. Mg, Zn, Ni, Fe, Cu

C. Cu, Ni, Fe, Zn, Mg

D. Cu, Fe, Ni, Zn, Mg

Qﬁgﬂjgﬂ 25 galens 25 elenn 25

Dylan carried out the following procedures:

Step 1: Take a clean, dry jar and a place lid tightly on it.

Step 2: Allow it to stand for 10 minutes in a shaded spot, and observe.

Step 3: Put it in a freezer for at least an hour.

Step 4: Remove the jar from the freezer and observe.

Dylan found that after Step 2 the jar was clean and dry on the inside, but after
Step 4, there were ice crystals on the inside of the jar.

The most likely explanation for this is that

Bcor! 8857 von sgos? Suwdlo 8y mém R.
8BudS 1: 868¢, BuR 8w 52 bam @ woddx asls.
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BwHS 2: B8 10 o edm 88n dSiman nd endds’ Himese adzin.
8udd 3: o g0 Bnméaon 708 daces! o 96 nATH.

BuOS 4: @D Bomieens! 8k OFwd con wwiRs Himvae mdzis.
@05 Buobs oy ko gres ewidz’ 868 o Bul a0 ¢wlow ¢ ¢nd
oc0m Sudbs! ©ty 20600 grcH S00m B 90 Beisd BBz ewaw
@iz 2.

B ecnn ew® opodl 868 dledd,

Betsumid ufiGsngmer Hoorealamsd CupHGaTsiaTiulLgl.

ug — | :pai® o eihs ssswiwr gy gaEfoa  abdsl S
apgufenmsd EQSSIONE LPL YD, '

ug — I : pipeomer @LGworaisd 10 AL BIS et Ut
oiaugTeldsan

ug — III: @enpbsa 10 LTS SLITEOMEIBETH G afapigulsd
MEUBEALD.

ug — IV: gryew @efimlguieiaes Caualitu aGsa osusTalissap.
@geinmb ugwepular  UnG gmguist 2 Lymb 2 ejaursaud,
seswrsad Eraamd  ugeenpular  dpe greuls 2 Lungdled
ueldsl gl ualtkgsst Bmbesms Heonar susTaligsner.
AuufiGsngmmsstar \IEFADGES elanbobnaigl.
A. the warm jar was placed on some ice cubes that melted.
CER® ©600 88 @O On IO Hew 9© ¢8d =D To .
GLer mmguigust Ao usisslysd @LIWGE Simal o GSWD
B. cold air from the freezer entered the jar.
28 Bomdaecs’ Bae Dime odhd ped grd 58.
GMmLyltmbs Gelgrer euedl mmouigisT HIMPBSHS!
C. cold air can hold more water vapour than hot air,
B Oomae, ¢eE® Dmed OB OB dc Dids gPuemed (b of.
@sflgnen  eueft  @GLTE  eueflenw el eflmeneurest Brrelsnw
G\ T &5iTIg (T &HE0MLD,
D. hot air can hold more water vapour than cold air.
cE® Dume, Bnc Dinwd D0 OB d¢ Dy gPees (s,

GLIaT el @sigrer  ewefow ol siBsenauren mrredanw
QT eRlig (hHHETID.
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Questions 26 - 28 refer to the following information.
gaden g 26 - 28 ©qo) sun (pfEd®m emIdnd; ©EmI mdsEm.
aflemn 26 - 28 @mens dseumd SEMOST SIOUCGaToTar.

A catalyst is a substance that can be used to speed up a reaction. A catalyst is
not consumed in the reaction. Catalyst work in several ways, in some cases they
provide a surface on which chemicals can react. In other cases, they take part in
a reaction, but are then reformed in another reaction.

calegdmen o 38E@idm cdne O 8ncn ¢Orxud. yBSwtR ciegdne
O 62360, ¢regddmonl B8z gomoduBst Fuwo me vm. «® §0ukd OER
S0 gBfom s 588w 8680 0er 8o ecw Suomdd. odnd
gOEO0EE S gBBwID ey wHd O gnd HBGWIO gOwImedd
O &Fn ¢d.

sréasme sloraubiseusists LWALGSEILUGD UETTGHD ombs ot
SMPESIUGD. FrEssHd onsdl HSIOULLTSL.

emsdl v aufipomeseisd QFUMHUGEDS. Ao FHSTUURIEMD @yFmusi
UBTTSSBISET  STHEMLMSDETE  GohuFimu  Siene  alpEiGSsiDg.
Baignd  Heo  shpriutsalss @n HTEEEHETR  LLSLGHSIL G
BaGarm sréssHaTed Wl 2_meunssiuGanSl.

Question 26 mddeie 26 alam 26

The Contact Process is the industriai_'prowess by which sulfuric acid is produced.
Four of the reactions that occur during the process are:

208800 wdBitel ¢8ce Huebod dude mBn WBm n6B. O 8¢5
o 08 388 »ds Oxless,

@e50pMH0 epuld Feyfls ouflvorais QEIGmE wWsp  apab
o_GeanssiuGsing. @F Oswuawepulsr Gurg @UWGuob BTG
STSHEHBIGET AUHLOTEN

(i) S(s)+ Ox) — SO(g)

(i) SOx(g) + V20s(g) — SOs(g) + V204(s)

(iil)  2V,04(3) + 0x(g) > 2V,04(s)

(iv) 80s(g) + IL0() - H,801)
Based on these reactions, the catalyst used in the Contact Process is
o®® z88u e dods PPl wWlm Om coaydne dxled,

Gomanmiw AL AL T DlgUILenL.uled Az (Hens (penmullsd
LWSIUGESSOLC L ousEs) -

A. SO?_(g) B. VzOs(S} G, V204(5) D. Oz(g)
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Question 27 wmalencs 27 ofemm 27

A catalytic converter in a car’s exhaust system converts carbon monoxide and
nitric oxide to less harmful molecules like carbon dioxide and nitrogen. The
catalysts are expensive metals like platinum and palladium. Which sequence of
diagrams best represents the catalysed reaction occurring in the exhaust system?

@08 6O OBz Aol O £® BOnds 0B obnd 8 calegdon®a
2658nn O8] 00 (08 g-g DIV cDremmlald 0 B BFED
B ¢ O ¢Bond e0dm ®As Dewirdnls) wo »308=3 200 =d
268, e®Ded cHleddn eceo IBm® w0 HedBed OF 8¢ ¢dn ecd
» 680 wibm néd. swn txws B Goews! 608 crleddn BwbBe
eodds! Hopamendiy?

o sifgeoiw ymsGursd Opreduiigeier wrHBwTmg pabalulls
2 seluLel  sUGaMAITLmslaLyb mpsAfdelasiaLyb  SpUbE
GopEs - sTuSGITLos G womb  oplflda  pessapmeTE
wromdng.  easd  Semigend, uloguid Gurem  ellewuihsn
o ConsmEamTs sTuGEns. Udampd 2 Gésald  guEiGsaid
aaunymeureng Umatursd Gargdulsd  Bent QupEap oabE(PDDS
priai@s Gpatans dBusSEBEDE.

Atom of carbon Atom of oxygen
modst o6 @ o8t voPog® O
STUST DI ' QU fiFar g

Atom of nitogen Catalyst
2358 ©6DreRd X crlegSma =SS S R
| BHIFE DD o8
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Question 28 sddaics 28 elem 28

In autocatalysis, a chemical reaction is catalysed by one of its product. An
example is the reaction between oxalic acid, (COOH), and acidified potassium
permanganate. .

5(COOH), + 6H" +2Mn0O, - 2Mn*" + 10CO, + 8H,0

The reaction is very slow at room temperature, but it is catalysed by Mn®" ions
that are produced during the reaction. This means that the reaction starts off
very slowly, but as more Mn®" ions are produced the reaction speeds up.

Which graph shows the concentration of (COOH), during the course of the
reaction?

dDe-crleddmed? gBSwed o Seon 588w0 exdeydans i
candenen ece Bufeles ¢®cae, (COOH), = 62080l v & sioesid
50 g88w0 on oym.
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5(COOH), +6H" +2Mn0O, — 2Mn** + 10C0O, + 8H,0

B0 gBHwd =80 cHanDed? emo calsl 8o n8 uRBwIeds!
Cream dcwst Om Mn™ gum c0® 5RO eem cxlegdmen O &8s
550 38800 Dods D). mam szt @5 yuddens! 58§@D 8edn
@o¢ zdosedd (COOH), O wovlgehe cOmed Om gimide cusiDde?

(Autocatalysis) &w ea&sUQUIRpmDUl® @G GEIFTWEST  STHHLDTMGHI
Sis@mLL  cimeneyseisd @amTd easGelssUUGSNG. 2 FTTEROTE
gosaureds  sufeosAieid (COOH), Siflsd QumLrfusb
uywrEBammig B ulsone STESW axHLOT

5(COOH), + 6H" +2MnO, — 2Mn*" + 10CO, + 8H,0

semp  Gaiuflensoullsd gnasid Gugeuns EHLQUIIESIDE.  SLETED

srEssdar  Gung 2 Gamdsiule  Mn DI(LIGIEETIT 60 HNSHBID
sad@alEsIUGADG. DSTAH STH6D s Cugans SLbisaiu®
2 (HeursaliulL OB semaumen Mn*' DTS 60 SHTHBLD

almayubssuuGing asisr  aBs  eueJy SIESW  HmLGumb
Beauemenuilsd 2 siten (COOH), @eang Getelmen Tl HS ST

A g B g
: ’gg% £yt
S8 ga 8
cn® gne
AT Bt
<29 Time/ mocs/ Cpmb <22 Tinie) imocsl Opsib
c g D. g
’mm % 'fszf\
el 211
$he £83
eg y
88 o ———
DO LR ; :
e Time/ zmoEw/ GBI == Time! mocw/ Boyb

Questions 29 and 30 reter to the tollowing information.
gees g 29 v 30 s34 son pHedn emadnd; widmy wozkm.
aileorm 29 wHmud 30 @nens Nateubld SHeusOHeN SFULIL(HeiTeel.

There are two possible compounds made from lead and chlorine. One of them
was converted to lead in an experiment, which provided the following
measurements.

Mass of beaker =47.94 g
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' Mass of beaker + lead chloride=51.43 g
sMass of beaker + lead produced = 50.01 g

ocB oo wecdbs? 088 weewudo eqmis eF00 wBwO gm. O Beend-
o 6@ 300 orf me B simuamon gldc svm g &D.

8nded Hmuide =4704g

8nde + 6ch HecddBD O¢ dnmzidw =5143g

Smde + Eedm ol O¢ dwsides =5001g

b, @Gamflel dweuplsdmba Brend srsHunrst  Gsjemsusmssin
2 mamdsliuddng. oo eam gm ufGsrsemanuls) FuwbTs
wrHpiUGECUTS! taTamd SenaiGsmen apmEug).

asauignLu Haiey = 47.94 &

(pamauigint i Hele + FuUGGSmTengLE = 51.43 &

wamauisa Hemfa)+ o marssiulL Fub = 50.01 &

Question 29 aclenc 29 siem 29
What mass of chlorine combines in this compound with 1.00 g of lead?

P8 oeeuined ecd 1.00 g oo ooy 8 4 dHecdbst g®rew
cmoo®end?

1.0 & ruggi et @ememhgiaten @Cennflofar Henfley esiean?
A.035g B.0.6%¢g C. 104g D.142g

Question 30 _gadencs 30 siewr 30 .

Given that an atom of lead is approximately 5.83 times heavier than an atom of
chlorine, what is the formula for the compound?

ecd) u0@edn, Wecdbs? 56O O 5.83 ¥ A6 2  eewrioed
sne npSule?

UGSl  oigpeuteng  GGarflgienLw sigmienea 6L 5.83 ' IDLEKS
unyorengl sier FIOULBeTenOgaflar, Crjameuuigie w GHHTD - aeen?

A. PbCl B.PbCl, C. PbCl; D. PbCl,
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