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Inggeris dan diikuti di bawahnya oleh
bahasa Melayu

3. Calon dibenarkan menjawab
keseluruhan atau sebahagian soalan
samada dalam bahasa Melayu atau
bahasa Inggeris
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5 9
6 l l
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C
9 20

_ r0 _]-_ 20
umlah

Kertas soalan ini mengandun gi 22halaman bercetak'
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SUI,IT

INFORMATION FOR CANDIDATES

I . This question papcr consists of thrcc scctions: Section A, Section B and Section C.

2. Answcr all qucstions in Section A. Write your answcrs for section A in the spacc providcd

in the qucstion papcr.

3. Answer one question l iorn Section B and one question from Section C.

4. Write your answer fbr Scction B and Scction C on the "helaian tambahan" .

5. The diagrams in the questions are not drawn tcr scale unless stated.

6. Mark allocated for each question or part qucstion arc shown in brackcts.

7. The tirne suggested to answers Section A is 90 minute, Section B is 30 trinute and Scctiort

C is  30 minutc

8. You may use a non-prograrnrnable scienti l lc calculator.

MAKLUMAT KEPADA CALON

l. Kertas soalan ini mengandungi tiga bahagian: Bahagian A, Bahugiun B don Buhugiun C.

2. Jawab se,nua soalun dalam Bahagiun A. Tuliskttn jawopan unda unluk Bahugiun A dulutn

ruang yang disediakan cJalam kertu.s :;oalan.

3. Jawob stttu soalun daripatla Bahagiun B dun sattr soalon daripadu Bahugian C.

4. Tuliskan.jawapan anda bagi Bahagian B dan C padct helaian larnbahon.

5. Rajah yang mengiringi soalan tidak dilukis mengikut skala secuali dinyotaketn.

6. Markah yang diperuntukkan bagi setiap soalan qtau ceraian soalan dituniukkan dttlttnt

kurungan.

7. Masa yang dicadongl:an untuk menjawab Bahctgian A ialuh 90 minit, Ilohagian B -10 ninit

dan Bcthagian C iuJuir -i() ninit.

8. Anda dibenarkan rnenggunakan kalkuletor saintfik yang liduk bolch diprogrontkun.

( 2 )
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SULIT ( 3 )

Section A

[60 marks]

160 markahl

454112

Answcr al l  qucst ions
,lawub senruu 'sttulun

Diagram I shows the information about two types of solutions A and B which are used to carry

out titration with hydrochloric acid.
Ra.iah I menttnjtrkkan maklunnl tentattg cluct jenis lartrlon A dan B yang digunakan unttrk

menj alankcm pentitrQtdn dengttn as id hidroklorik'

Solut ion A :  50 cm'r  of  1.0 mol  dm-]  sodium hydroxide,  NaOH

Lartrtan A : 50 cmr natrhtm hidroksicla, NaOH I '0 mol dm-''

Solution B : 50 cm'r of L0 rnol dm-l atnmoniurn hydroxide' NHaOH

Lttrrt lttn B : 50 cmr omntonit* hiclrok'siclu,NHlol1 l '0 mol dm-'

Diagram I
Rajah I

(a) (i) What arc thc typcs of solutions A and B.
Apakuh.jeni,s lurulon A dan B.

( ii) State the formula of ion that present in both solutions'/
N),atuk(tn./brmula ion vang hadir di dalam kedua-dua lQrutan'/

B, i f  the pH value of Solut ion A is
B jika nilai pH I'arutan A aclnlah

I mark)
ll rnarkahl

ll mark)
l1 markahl

t4 .
14 .

( i i i )  Predict  the pH value of Solut ion
Ranrulkan nilui PH hugi Larulan

f l  markl
l1 mevkahl

Lihat Sebelah
SULIT
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SULIT ( 4 )

Why thcre is different in pH value of Solution A and B?
Mengapakah terdapat perbezaan nilai pH di antara Lanttan A dqn B?

4541t2

( iu)

(b)

(c)

12 marksl
[2 markah]

Write the chemical equation between Solution A and hydrochloric acid.
Tuliskan persamaan kimia antctra Larutan A dengan ol;icl hidroklorik.

1z-iaiil
12 markah)

Calculate the volume of 0. I mol clm-l hydrochloric acid, HCI solution needed to neutralise
Solution A.
Hitungkan isipaclu larutan asid hidroklorik 0.1 mol dm-l yang cliperlukttn untuk
meneutralkan Larutan A.

13 marksl
[3 markah)

Diagram 2 shows part of the Periodic Table of the Elements. C, D, E, F, G, and H do not

represent the actual symbol of the elements.
Rajah 2 menunjukkan sebahagian daripada Jadual Berkala Unsttr. C, D, E ,F,G dan H tidak

mewakili simbol sebenar unsur-unsur berkenaan.

Diagram2
Rajah 2

Lihat Sebelah
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suLIT (s )  4s4r t2

Using the letters in the Periodic Table of the Elements in Diagram 2, answer the following

questions.
b"rgon menggunakan huruJ--huyu.rang terdapat dqlam.IaduAl Berkala pada Rajah 2,

j awab soalan-slalan berikut.

(a) State the position of element C in the Periodic Table.
Nyatakan kedudukan unsur C dalam JaduQl Berkala.

[2 maik]
12 markahl

(b) Elcmcnt D rcact with water to produce alkaline solution and hydrogen gas.
(Jnsur D bertindek balas dengan eir untuk menghasilkan larulan beralkctli dan gas

hidrogen.
Write the chemical equation of the reaction.
Tuliskan persamaan kimia bagi tindak balas ini.

(c) D and G have the same chemical properties.
D dan G mempunyai sifat-sifat kimia yang sama.

(i) Which element is more reactive?
(Jnsur yang manakah yang lebih reaktiJ?

(ii) Explain your answcr in (c) (i).
Terangkan jawupan anda dalam (c) (i).

(d) (i) Which element is chemically inert ?
(Jnsur yang manakah lengai secara kimia ?

12 marksl

[2 markah]

11 mark)
I markahl

[2 marks]
12 markahl

11 markl

I markahl

Sebelah
SULIT

PERCUBMN SPM (2009)- KIMIAKERTAS 2

http ://sci-q. blogspot. com

I Lihat



SULIT

1-)-

( 6 )

( i i )  Explain your answer in (d) ( i )
Terangkan f awdp(ut andct clalqtn (d) (i).

4541t2

11 t r rut  l , )

l l  t r t t t r ku l t j 1

Zinc plate / Kcpingan .: lr i i

Z inc sulphatc s<l lu t ion
Luulurt zink sulJht

(e)  State one specia l  character is t ic :  o l -e lernents I  I
Nyalakan sulu ciri isl imewtt unsur ft.

l l  t t t , t t ' l i l

[  |  t t tor l iulr l

Diagrarn 3 shows par t  of  thc sct  up of  a l lpara lus o1-  a c l rcr r r  ica l  ce l l .
Rc1jah 3 nrcnunjrtklicrn se bcthttgittn cluripudu susutten rutlu.; bugi .sucttu scl kitttiu.

Colrlrcr platc / Kcpittgotr kultrttrrr

Pttrtrtts pot I l)tt.: ' tr ht'r ' l i tut,!

Cop; ler(  I  I  )  sLr lphl te sol  r r l  ion
Itrt't t I cttt li u prr r n t ( I [ ) .s rr I f u t

Diagranr 3
I?t.riuh 3

(a)  Draw a comple lc  sct -up of  apparatus fbr  the chcnr ica l  cc l l  or r  [ ) iaqrarr r  3.
Ltrkiskun su.\un(u1 roda,s 1:ung lengkt4t ltttgi .stl kittriu ltuclu llolalr 3.

|  |  t t t t r r l t  I
|  |  t r rur l ' t r l t l

(b)  Labcl  thc ncgat ivc c lcct rodc as (  -  )and posi t i i , 'c  c lcct roc ic  as {  ' l -  )on thc conrplc te( l
chcnr ica l  cc l l .
Lctbelkun clcktrocl ncga/if ' ,scbugui ( - 1dun clcktrod positif saktgdi ( t ) lt i tcltt t ' tt j ,r lt.scl
kimia vang lelah lengkup.

l1 ntur l i l

l \  nrur fur l t l
(c) State tlre flow of electron for thc chernical cell in diagrarn 3.

l,'lr,atakan arah pengttliran elektron bugi sel kintitt ltutlu tlttjuh 3.

l l  murk l

Lihat Sebelah
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S T I L I T  ( 1  )

(d) What is thc function of the porotls pot uscd in the above chclnical ccll?

Apukah /imgsi pasu berliang )'}ang digunakan dalam sel kimia di atas?

(e) What can you observed at the negative electrode'/

tlpuktth yttng boleh ctncla perhttlikan paclu elektrod negutiJ'?

(i i) Give thc reasot.ts for your answcr.

Bt'rikun scluh fiagi .,urr',r1'un unJu

l l markl
ntarkahl

l1 nturkl

ll marktth)

ll murkl
l1 markahl

l l  mork)
l l  nurkulr ,

nsing mctals A, B and C as thc clcctrodc
kimia menggunqkan logam A,B dan C

u

4541l2

Lihat Sebelah
SULIT

( f )  wr i te  hal f  equat ion lbr  the d ischarged of  ions at  posi t ive e lect rode.

Ttiiskan persamaon setengah bagi ion yang clidiscrts podo eleklrrtd positi/.

l1 murkf
l l  markahf

(g)  ( i )  I f  thc coppcr  p latc  in  thc chcnr ica l  cc l l  abovc is  rcp laccd by s i lvcr  mcta l ,  what  wi l l

happen to thc vol tage reading of  the cel l '

Jika kepingan kupntm di dalam ,sal kimict tli atas digontikan dengon logam

Qrgenntm, apakoh vctng berlaktr lrcpada nil(li t,oltQn yang alcan terhctsil.

( h ) ' fab lc  3 shows thc vol tagc of  chcmical  cc l l

Jadrral 3 menuniukkan nilai voltan hugi sel

sebagoi elektrod.

Pairs of mctal

J:pgt:sgr, tggglJ-
B / C

Vol tagc (V)

aibr,"plelJll)
0 .1

I 'osit ivc clcctrodc

_Els!!te4]!,'L!1_
C

A / C 0 . 8 C

Table 3
Jqdual 3

http ://sci-q. blogspot. com
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SULIT ( 8 ) 454u2
Based on thc information givcn, calcuiatc thc voltagc of a chemical cell using metal A
and B as the electrodes,
Berdasarkan kepada maklumat yang diberikan, himngkan nilai voltan yang akan
dihasilkan oleh sel kimia yang menggunakan logam A dan B ,rebagai elektrod.

[2 marks]

[2 markah)

Diagram 4. I shows the set up of apparatus fbr an experiment to determine the empirical
formula of magnesium oxide.
Raiah 4.1 menunjukkan susunan radas bagi suulu eksperimen untuk menentukan.fbrmula
empirik magnes ium oks ida.

Li,-1
tDentitti.y.,

(-lnrcrble

ilfrrxgxirip3r:crr

(a) What is the meaning of empirical
A pakah ma k ud formu I a e mp i r ik?

Diagram 4.1
Rajah 4.1

formula?

I markl
fl ntarkahl

Ivlagne snrm ribb.:n
hla nragne.num

Lihat Sebelah
SULITPERCUBAAN SPM (2009) - KIMIA KERTAS 2
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SUL IT  (9 )  4s4 r t 2

(b) Diagram 4.2 shows the results of thc cxperiment.
Rajah 4.2 menuniukkan keputttsatt experiment itLt.

Mass of crucible + l id :  24.8R o

Jisint ntangkuk pijar -r penutttP

Mass of crucibtc + lid + magnesiurr ribbon : 25.12 g

Jisim mangktft pijar + pentttttp * pita magncsium

Mass of crucible + l id + magnesium oxide :  25.28 g

Jlsim mcmgkuk piiar + penutltp + magnesium oksida

Diagrarn 4.2
Rajah 4.2

Based on Diagrarn 4.2, complete Table 4 and deternrine the empirical formula of

magnesium oxide.
Berclasarkun Rujuh 4.2, le ngkaltkctn Judual 4 dan selcnrsnyu lentukan formula
empirik bagi magnesium olcsirla:

[Refat ive atorn ic  mass:  O :  16,  Mg:24]

fJisim utom relotif. O - 16, Mg - 2al

Elcrncnt
LJnsur

Mg o

Mass (g)
Ji,s int
Nurnber of moles
Bilangan mol
Sir-nplcst latio of moles
Nisberh ringkas bilangan mol

E,mpirical formula
Iiormulu empiric

Table 4
Jctduol 4

16 murk's)
f6 markuh)

(ii) Writc thc chcmical cquation for thc rcaction in the experiment.
Tulislran persamaan kimia bagi titrdak balas dalam eksperimen itu.

11 murkl
11 markah)

I Lihat Sebelah
SULIT

( i )
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su l rT  (10)  454r t2

(c) Why the proccss of heating, cooling and wcighing are repcated until a constant rnass is
obtained?
Mengapakah proses pct ldnasan, perr')ejuka,r dun pcnitnbangun dirtlang.schingga.iisim

.va,1g telap d ipe ro I ehi'?

l l  murk)

ll nrurkult)
(d) Why this cxpcrimcrrt is not suitablc to bc uscd to dctcrnrinc thc cmpirical lbrrnula of

copper( l l )  ox ide ' i
Me.ngatrtakah ekperinten ini tidak sesuai cligunakan rrnluk ntencnlrrkun.fbrmt.tlo emstirik
kupmm(ll) oksida't

L I t?rcrrKs )
l l murktth)

Diagram 5 shows thc sct up of thc apparatus of an cxpcrinrcnt to invcstigatc thc lransfbr ol

electrons at a distance. Solution X is an oxidising agent and turns colour from purplc to

colourless solution after a few minutes reacted.
Rajah 5 menunjukkan susltnan radas eksperimen bagi nengkaji peminduhctn elelrtrcn pctda

sutu.jaruk. Larutan X ialah agen pengoksi.daan dan berlukar vnarnu dari ungu kepacla
larutan lidak berw,arna selepcts beberapa minit bertindak balas.

Carbon
Karbon

x

Carbon
Kurbon

Potassium iodidc solut ion
Lqrulan kal ium iotlicla

Di lute sulphuric acicl
Asicl sulfurik cair

Diagram 5
Raiah 5

Lihat Sebelah
SULITPERCUBAAN SPM {2009). KIMIAKERTAS 2
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SULIT

The overall ionic equation for the
Persamaan ion keselnnthan bagi

(  l 1  )
reaction is
tindak balas yang berlaht adalah

454112

2 M n O a - +  l 6 H *  +  l 0 l - * 2 M n 2 *  +  8 H 2 O

State the name of Solution X

ltiyalukan numu larutun X

+ 5 lz

(a)

( l r  )

11 markl
llmarkahl

Cal :lte the oxidation number of manganese in MnOq- ion.

I t, iungkan nombor pcngoksidaan bagi mangan dalam ion MnOq

[1 mark]

l lmarkahl
(c) State thc typc of rcaction that occurs at elcctrode A'

Nltatakan jenis tindakbalas yang berlaku pada elektod A-

I markl
llmarkahl

Referring to the reaction that takes place at electrode B.

Menjuk kepada tindak balas yang berlaktt poda elektrod B'

(i) State the observation?
l{yatakon pemerhatian'/

(  i i i )

[1 mark]

llmarkahl
Write the half equation for the reaction.
Tulis setengah persamaan bagi tindakbalas.

; ,
Lt  mqrK)

llmarkah)
Explain the reaction that occttrs in terms of transfer of electron.

Terangkan tindak balas yang berlaku dari segi pemindahan elektron-

[1 mark)

ll markahl

( t l )

(  i i )

I Lihat Sebelah
SULIT
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SUL IT  (12 )  4s4 r t 2

(e) State the function of the dilute sulphuric acid in tltis expcrimcnt.
Nyatakan fnngsi bagi asid sulJirik cair dalam eksperimen ini.

ll rnarkf
llrnarkahl

(0 In other eiperiment you arc given zinc strip, copper strip, coppcr(ll) sulphate solution
and all apparatus requircd.
Draw a labelled diagrarn to show another sct up of apparatus to investigatc thc transfcr of
electron at a distance.
Di dalam eksperimen lain andq dibekalkan dengan kepingan zink, kepingetn kupnrnt,
larutan kuprum(Il) sulfat dan semua radas yang diperlukan.
Lukiskan sattt gambarajah berlabel untukrnenunjukkan susunan rados bagi ntcnliiasctt
pemindahan elektron pada sat u .i arak.

12 marksl
[2 markahl

I Lihat Setrelah
SULIT
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SUL IT  (13 )  454112

6 The thermochemical cquation below represcnts the combustion reaction of an alcohol in the
air.
Persamaan termctkimia ctibawah ntewakili tindak balas pembakurcut sttnttt ulkohol eli trderrcr.

C+HqOH + 60:  + 4CO2 + 5H2O LH:-2679 kJmol- '

(a) (i) State the name of the alcohol in the above equation.

Nyatakan name elkohol di clalam persamaan di ateu'

[1 ntarkl

f lmarkahl
(ii) What is mcant by'AH : -2679 kJ mol-r ' in thc abovc cquation'l

Apakah yang dimaksudkan dengan'AH: -2619 kJ tnol-'\' dalam persamaan
di atas?

l l  markl

Imarkah)
(b) 0.37g of thc alcohol that is natlcd in (a), uscd to hcat 500 g of water.

0.37g atkohol yang dinamakan di (a), digunakan unhrk memanaskan 500 g air.

Calculate,
Ilitungkan,

(i) thc heat rclcascd by thc alcohol in thc reaction.

[Molar  mass of  thc a lcohol :74 g nro l  r ]

haba yang dibebaskan oleh qlkohol itu dalqm tindQk balas

lJisim molar alkohol : 74 gmoltJ

(ii) the temperature change of water expected in the experiment in (b)

fSpecific heat capacity of water: 4.2 J g' ' "C-' l
perubahem suhu etir yang chjangkakan dalam eksperimen ini-

lHaba lenlu air; 4.2 J g' ' "C'')

l l markl
l lmarkahl

12 marksl
[2rnarkahl

Lihat Sebelah
SULIT
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su rT  ( r4)  454y2
(c) Draw the energy levcl diagram for the combustion of thc alcohol.

lnkiskqn gamhar rclah ara.s tenugu unluk Stenbakqran ulkohol ter.-ehut.

12 mark,tl
12marlurh)

(d)  ' l 'ab lc  
6 shows thc heat  of  combust ion of  var ious a lcohols.

Jadual 6 menuniukkan hctba pembakqran pelbagai ulkohol.

Table 6
Jadual 6

( i )  Predict  the heat of combust ion of propanol.
Rqmalkan haba pembakaran bagi propanol.

11 nturkl
ll markah)

I Lihat Sebelah
SULIT

Numbcr of
carbon atoms
Bilangun atont

karbon

Molecular formula
Formulu molehul

Name of alcohol
Nama alkohol

Heat of
combustion

Habu pcmhakaran
(kJ mol-')

CHrOH Methanol -726
) Cu HsOH Ethanol -131 6
J c.r["l70t'l Propanol
{+
j

C 4 I I 9 O I I -2679
" " " -- J J  J JC s H r r O H Pentanol

PERCUBMN SPM (2009) - KIMIA KERTAS 2
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SI IL IT  (15 )  4s41 t2

(ii) Based on Table 6, explain why as the number of carbon atotns incrcases so does the

value of heat of con, bustion.
Berdasarkan Rajah 6, terangkan mengapq apabila bilangun atom kqrbon

bertambah nilai haba pentbakaran juga bertambah.

12 marks)

12markah)

I  Lihat Sebelah
SULIT
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SULIT ( 1 6 )

Section B

[20 marks]
[20 markahl

Answer any one question
Jawab mane-mane salu soalan

4541t2

Lihat Sebelah
SULIT

1 Diagram 7 shows the symbols which represent three elements, W, X and
Rajah 7 meru.rnjukkan simbol yang mewakili tiga unsur\N,X dan Y.

Diagram 7
Rajah 7

Based on Diagram 7, answer the fbllowing questions:
Berdasarkan Rajah 7, jawub soalon-soctlan berikut:

What is represented by number 12 and 6 in tlre symbol of elernent W?
Apakah yang rliwakili oleh angka 12 dan 6 dalum simbol bagi un,sur W'/

12 marksl

12 ntctrkultf
Draw thc structurc o1'l in akrur of thc clcr-ncrrt X using tho modern atornic model.
Lukis struktur dlunt lrdgi trtt.\'i.u'X dengan trrenggttnakan model atom utoden.

f4 nrurksl

[4 ntarkah)
Atoms W and X can form chernical bonds with atom Y.
Alom W dqn X boleh membenltrk ikalan kimia dengan atom Y.

State the type of chenricul bond ancl explain how the bond is formed between:
Nyulukun jenis ikctlan kimirr dan terangkun bagaintuna ikulun terbenluk onlora:
(i) Atoms W and Y

Atom\N dan Y

( i i )  Atoms X anC Y
Alctm X dan Y

110 murlisl
110 rnarkahl

(a)

(b)

(c)

PERCUBAAN SPM (2009) - KIMIA KERTAS 2
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SULIT (17 ) 454U2
(d) Describe the differences in melting point or electrical conductivity of the cornpound

formed in (c) (i) and the compound formed in (c) (ii).
Huraikan perbezaan dalam takat lebur utau kekonduksian elektrik bctgi sebatian yung
terbentuk d, (cXj) dan bagi sehatian yang terbentuk di (c)(ii).

[4 marl<sl
14 markahl

8 (a) Ethene gas is bubble through bromine water.
Gas etena dialirkan melalui air bromin.

(i) What is the observation and state the type of reaction happens?
Apakah pemerhatian dan nyatakan jeni.s tindak balas yang berlaku?

(ii) Give the name and draw the structure formula of the molecule of the product.
Berikan nama dan lukis formula struktur bagi molekul hasil tindak balas.

[4 marks]
[4 markahl

(b) A hydrocarbon Z contains 82.75o/o of carbon by mass.
Satu hidrokarbon Z mengandungi 82.75% korbon mengihtt jisim.
[Rclative atomic nrass: H:l , C:12]
lJisim atom relatif: H=1, C:l2l

(i) Calculate the empirical formula of Z.
Hitungkan Jbrmula empirik Z.

(ii) Determinc the molecular fomrula of Z if rclative molecular mass of Z is 58.
Tentukan .formula molekul bagi Z jika jisim molekul relatif Z odakrh 58.

[7 marksl
[7 markah]

(c) Compare the properties of vulcanised rubber and unvulcanised rubber.
Bandingkan silat-si/Al getah tervulkan dan getah tak lervulkan.

Your answer should include the following properties of rubber:
Jcrwapan anda hendeklah mengandungi sifat-sifot getah berikut:

(i) Elasticity
Kekenyalan

(ii) Strength and hardness
Kekuatan dan kekerasan

(iii) Resistance toward oxidation
Ke t ahan an t erha d ap p engo ks idaan

Give the reasons for all the properties above.
Berikan sebab bagi semua sifat-sifat di atas.

19 marksl
[9 markahl

I Lihat Sebelah
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STI I , IT (  1 8  )

Section Cl

[20 nrarks]
l)0 murkuhl

,,1 tt strar r/l/.t' ollc q t t e.t t t o t t

. luwu h me n d- nt(tt1u .s tt l t r 's rt a I ttn

(a) l. 'oocl aclclit ivcs arc chcruicals that ars uscd in processcd lbod' They l ' tclp ttr

i , , l rgcr .  look bct tcr  ant l  tastc n lorc dol io ioLls .

Stutc tlrc lbocl aclclit ivcs tltat arc sLritablc to Llc ttsccl fbr thc abovc purposcs

4511 t2

makc fbod last

and cxpla i r r

l ro t '  the  ac ld i t i vcs  ac t .

IJLtlr t tr t  l t r t t tbtt l t  r trukLrnttt t  rr tetrtrpttkcrrt  hultan kimia yang t l igunulun dolunt mukdnan .1ang

tl i l t t .rr .sc;; .  l t t  ntenolonc tncrt iur i i l ictn nttkunun Icrhttrt  l t t t t t t t ,  l iel ihtt t tr t t  menurik dun lebih

.s'e t l  u 1t.
N1'rt t t tktrt t  btr l tutt  t trrnbrrJt tr tol ictt tutt  . t ' (utg.r( 'strLt i  digturcrkutt tr t t t trk t t t i t r t tn di olt ts don

It:rutrgkun bttgtt i tr t t t t t tr  l tul tun i tr i  herl  i t t t l t r l i '

I t r  r t r , r r ' l r r ' ]

16 nrtn'liult)

(b )  OLr rNut i66a l  Mont r rnen l  i r r  Kr - ra la  L r - r rnpur  i s  rnorc  than lo r ty  ycars  t l ld .  I t  i s  t t ta t le  l i t t t t l

b ropze.  an  a l loy  o t ' so l lpc r  a r rc l  un t i l  toc lay ,  i t  i s  s t i l l  s tanc l ing  h igh ,  s t ro l lg  and beat r t i l i r l

Ttrutt  , \ i t ,grtrtr  di Krtt t l t t  Lrrtultr t t ' .strt / t th menjtrnt l ; tnr trmttr lehih enlpul l t t t l t th tulrtrn lu

diltpt.ttrtit tlrrt.iltut.lu gctrtgsti,strultr crlr.ti hrpt'r.rtn dcrn schittg;4u sekordtlg itt mLt't^ih bcrdiri

l i 'gt r l t ,  l i t r tr t  Ll trn t t tctt t t t ' i  k.

( i )  I {c le r - r . ipg  tg  thc  s i tua t ion  above,  descr ibc  one cxpcr i t t re r } t  to  co lnpafe  the  ha l ' c lness  o l  a l loy

l l .9p t  i t s  p tc t i r l .  Yeu l  e  xp l rna t iou  shou ld  inc l t rc lc  thc  l i r l l ow i t tg  aspe c t ;

' \ | c t . t t l t t l i k t '1 l t t t | t t , l i | t t t t s ' i t | i t t | t t . s ' ' l t t t t ' t t r | i t t t1 .1 '111111, l ; -1 :1 l t ' t . i t t t t ' r t t tn | t t | rn ten t l l t t t t t l i t tgk

t t lp i  t l t t r i  l t ) ,q i tpy4 : ( t .  l ) ( ,11 , t ' ( y t ! ( t t t  t tn t l t t  n t t ' . s l i l t t l t  r r t t : t ' t t r t ,g l t t t t t t i  , t t l t t k - t t s l t c l i  l t r i l ; t t t '

lv l  atel i l ls rncl alt l lartt t t ts

l ](t l tdn Jdtt t 'ddLt.\

I)roce dut 'e
Krrt ' t l t r l t
' l  

abu la t ing  o1 'da ta
l ' t '  r  r  j  t  r  t  I  t  t  r t  I  t  t  t t  t l t t  I  t t

( ' t i nc  l t t s  io l t
K t ' , s  i t t t l t t r  lu r t

[ 9  m l r ks ]

It) ntttt ' l i t thl

Lihat Sebelah
SI. ILIT
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STIL IT (  i 9  1 1511 t2
( i i )  [3y us ing a la l tc lcc l  c l iagr l r t r  o f ' thc ar lanqci r . rcut  r r l - l r tours inr .o r r rc ta l  ur t r , l  i ts  l l lor , : ; .

c . rp la in u,hv a l l r rv  rs  h. r r r lcr  thal i  i ts  r t rcLui .
[ , )at tgt t t t  tnct ty,qtr t tu l i rut . \uLt l l t  , 'u iu l t  l t t ' r l t t l tc l  l t t t .g i  . r t r \Lut iut  u1()Dt ( l ( t ! ( t t ) t  logrrr t t  , l ,u;

t t lo i r t . l ' t t ,  !er t t t t ,q l i t t r t  utL 'n,g(u) l  t t l r t i  l r , l t t l t  l \ ( t - ( t , \ ' ( lu t ' t  lo l l t tnut I t : . t .

| 5  r r l r l l ' s  I
l 5  r r r t r t ' l , , t l r j

A  g rou l t  o i  p t rp i l s  e l r l r - i c c l  ou I  t \ \ , ( )  \ ' \ i ) ! l i ] t t e : l l s  i i )  s t l t i l v  i l r c  n r t c  r r l ' r c l r c t i on  l - r c t r vec t r
t t l l t g t t c s i L t t t t  l t t r t l  t r t o  i t i i t l s .  l t r r l r r i e l t l r r r i t t  r i c i , l  l l t t l : i i : j l l ' 1 .  l ' l l l t , l c  l ( )  s l t o r i s  t l t c  t l t r l l r  l l ' o r r r
[ : . r pc r i n r cn t  I  a r r r l  L rpc i  i i r r r r e  l t t  I  i

S t ' k t t t t t l t t t l t t t t  t t t t t t i t l  / t ' l t t l t  t n t ' t t f t r l , t t t i t r t t  t l t r t r  r ' l ; s 1 ; , . ' t t t i r , . t t  t r t t r t r k  t t t t , t t i : l i r t l i  l i t r t / t r t ' t i r r i / t i l ,  l t . t i t r s

L t r t l t t t t r t t t t t . q t t t ' . : i t r r t t t l t ' t t , t , r r t , l r t i r , : : i , 1 . r , ' . ; .  i t i , l r r , l : l t . ' t , l , r ! r u t L r . : i t i  l ' . . / u ' i t i , r l  i O r t t r , i t t t t t l t r l , l i r t t t

t / t t l t t  t l t t t ' i l t t t t l t t  I : k . s1 t t ' t  t t t t r ' t t  I  t l t t t r  i , l t . s l ) t  t  t r ) t t ' n  l l .

t 0

l l  i  pcr l inrcrr  r
l',' k.s 1 t t' t' i t n t' t t l

I i e l r ' l l r i r i s

lJtr I rt rrt t i rtt lL t li ltt rl t r.s

i ' t i r t l l : i . i . ,

, t i i t . . i t  i t r t t , i  ! t  i t t t , l t l . *

. \  l , i g l t ! ' . , J l l i i - i

.  l r l , ' , r ' i . i . '  , r r r , i
l r ' ,  r l t , r . qc l r  r , .  s

\  | t  r , g r t t ' . ;  i  t  r  l i t  l , I  t  t  t  i  L l t r

. i r t r r  : 1 , r ;  I t : , l i  t t r ! t ' r t

O b s c r r  r t t i o r t
I '  t '  t  t  t  t :  t '  I  t  t  t  I  t  t  t  t  t

'  ; . ;
I  l t t '  l e n i p t - ' t  l t t r t  u  o I

t l t e  n l r r . t r r r - e

i r r e  r - e  . r s e  s .

, \ '  t  t  I  t  t  t  t  t  t  t t  t  l t t  t  r ' ,  t t t

I  t  t  t ' t  t  |  |  |  ! ! l , t  t  /

' l  
l r e  1 t ' t t r p e n r l u l r '  ( ) l

l l r c  n r i r t r r l e

I  l l ( ' l - C i l  s ( J  S .

0 . ( r  U  t r r l r g t t . : \ l L i l l l  l ' i b h ( ) n

i l t t ( l  i { l  \ ' r t  l r \ r l r , ' .  1 1 1 ' , ' , '

J c r r l  - . { ) I t t o l  t l r r t

l l . ( t  g 1 t  i  t  t  r  nt  i  t . t : t  t t ' \ '  i  I  t , ' t  i

( l L ' i t , q ( t t ]  l ( )  c r t t '

I t . t  t l t ' r t ,  l t I t t t  i ,  t t t  , ' t t '
r . 0  r t r o l  t l r r r

0 . ( r  g  t t l t r , , , t r , . ' s i u r t  r  r i l r l r o r r

l t t r r i  - l ( t  i  r r r  t r r  i , j  
' l

1 . 0  I r r t i l , l r t r

l l .6 : ,  1 t  i  t ,  i  t ]  t ,  r . \ : i  t , . \ '  i  t /  |  |  t

i l i ' t t , g t t t t  - l { )  r ' n r  r l r ' r r l  I

l . ( )  n r l l  t l r r r

\ , l , i . t ' i ) ,  : , t t t i t  s t t l l i t l  \ ) u l n t  \ ' t t t i l l ) u t ' ( i l 1

i l ( | | t  : : t  i \  i t ! ( i )  t ) . ! ( t I  i I t { ' t I i t l t : 1 . : ( t /

I I

I  l r l - l c  I  0

J t t , l t , , t ' 1 l \

i  l . i l r a l  Scbc l i r h
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SULIT (20  )

(a) (i) Refening to Experiment II, state the name of acid T used'
write the chemical equation for the reaction of acid T with magnesium.
Merujuk Ektperimenll, nyatakan nama asidT yang digunakan'
Tuli.skan persamaan kimia bagi tiruJak balas asidT dengan magnesium.

(ii) Draw an energy profile diagrarn for thc reaction in l0(aXi).
On the energy profile diagram show the:

Explain the energy profile diagram

Lukis satu gambar raiah profrl tenagu untuk tindak bulus di l0(a)(i)'
Pada garnbar raiah profil tenaga itu tunjukkan:

Jetaskan gambar rajah profil tenaga itu.

454u2

[2 marks]
12 markahl

|0 marksl

110 markahl

Lihat Sebelah
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SULIT

(b)

( 21 )

The graph in Diagram l0 shows the results of Experimcnt I and Experiment II.
Graf pada Rajah l0 menttnjukkan keputusan bagi Eksperimen I dan Eksperimen

Volume of hydrogen gasicml
Is iputlu gus hidrogen/cmr

454U2

II

Lihat Sebelah
SULIT

Tirne /s
Masa/s

Diagram l0
Raiah l0

Based on the graph:
Berdasarkan graf
(i) Calculate the average rate of reaction for Experiment I

Hitungkan kadar tindak balas purata bagi Eksperimen I

[2 marks]
[2 markah]

(ii) Explain the difference in the rate of reaction between Experiment I and Experiment Il.
Terangkan perbezaan kadar tindak balas qntara Eksperimen I dengan El<sperimen lI.

[6 marks]

[6 markah]

END OF QUESTION PAPER

Experiment II

Experiment I
Eksperimen I

PERCUBMN SPM (2009) - KrMrA KERTAS 2
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