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Please ensure that this examination paper contains EIGHT printed pages before you
begin the examination.

Answer SEMUA questions. You may answer either in Bahasa Malaysia or in English.

All answers must be written in the answer booklet provided.

Each questions is worth 20 marks and the marks for each sub question is given at the end
of that question.

Sila pastikan bahawa kertas peperilcsaan ini mengandungi LAPAN muka surat yang
bercetak sebelum anda memulaknn peperilcsaan ini.

Jawab SEMUA soalan. Anda dibenarkan menjawab soalan sama ada dalam Bahasa
Malaysia atau Bahasa Inggeris.

Setiap jawapan mesti dijawab di dalam bulat jawapan yang disediakan.

Setiap soalan bernilai 20 markah dan markah subsoalan diperlihatkan di penghujung
subsoalan itu.
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Use Slater's rules to estimate values of z"n for (i) a 4s electron and
(ii) a 3d electron in a V atom.

Using your answer to question 1(a), explain why the valence configuration
of the ground state of a \dion is likely to be 3d34sr rather than3d24s2.

confirm thqt thg experimentally observed electronic configuration of K, is
1s"2s'2po3s'3po4s', is energetically more stable than the configuration
ls22s2zp63s':puro' .

The first four ionization energies of an atom X arc 403,2633,3900 and
5080 kJ mol-r. Suggest to what periodic group X belongs and give
reasons for your choice.

Gunakan peraturan Slater untuk menganggarkan nilai 2"6 bo7, (,
elehron as (ii) elelctron jd dalam atom V.

Dengan menggunakan jawapan anda untuk soalan I(a), jelaskan
mengapa konfgurasi keadaan asas ion t teoth mungkin menjadi 3ds4st
daripada 3t4s'.

Sonlron bahawa (onfgyagi .electron bagi K yang diperolehi dari
elrsperimen, Is22s22p63s-23p64s,1, _adqlah lebih stabil dari aspek tenaga
daripada konfigurasi I s2 2s2 2p6 3s' 3po 3d' .

Empat tenaga pengionan pertama atom X ialah 403, 2633, 3900 and 5080
kJ mol-t. Cadangkan lumpulan berkala manakah atom X berada dan
beri alasan kepadajawapan anda.

(20 marks)

write equations for the following processes, noting appropriate conditions :

(D electrolysis of water
(ii) electrolysis of molten LiH
(iii) CaH2reacting with water
(iv) Mg treated with dilute nitric acid
(v) combustion of Hz
(vi) reaction of Hz with CuO
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Tulislran persamaan bagi proses-proses berilail dengan mengambilkira
keadaan yang sesuai :

(, elehrolisis air
(i, eleldrolisis LiH lalcur
(iit) tindakbalas CaH2 dengan air
(w) tindakbalas Mg dengan asid nitrik cair
(") pembakaran H2
(") tindakbalas H2 dengan CuO

(12 marks)

A compound C was isolated from the reaction between a group 1 metal M
and Oz. C reacts with water to give only MOH, while M reacts in a
controlled manner with water grving MOH and another product D.
Suggest identities for M, c and D. write equations for the reactions
described. compare the reaction of M with 02, with those of the other
group I metals with Oz.

suatu sebatian c telah diasingkan dari tindakbalas di antara logam
kumpulan I M dan oz. c bertindakbalas dengan air untuk menghasilkan
hanya MOH, manakala M bertindakbalas secara terkawal dengan air
untukmenghasilkan MoH dan satu lagi hasil D. cadangkan identiti M, c
dan D. Tulisknn persamaan bagi tindqkbalas tersebut. Bandingkan
tindakbalas M dan 02 dengan tindakbalas M dengan logam latmpulan I
yang lain.

(8 marks)

(a) The major industrial use of carbon is as a reducing agent. Write equations
for THREE (3) important uses of carbon as a reducing agent.

Kegunaan utama karbon dalam industri ialah sebagai agen penurunan.
Tuliskan persamaan untuk TTGA (3) kegunaan penting karbon sebagai
agen penurunan.

(6 marks)

a
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Suggest why catenation is more common for c than for Si, Ge and Sn.
Why is this relevant to the formation of families of saturated hvdrocarbon
molecules?

Cadangkan kenapa pengkatenan lebih biasa bagi C berbanding Si, Ge
dan Sn. Mengapakah hal ini relevan kepada pembentulwn kumpulan
molelail hidrokarbon tepu?

(6 marks)

List FIVE (5) chemical properties of Li that makes it diagonally related to
Mg rather than vertically related to the other alkali metals.

Senarailrnn LIMA (5) stfat kimia bagi Li yang membuatknn ia mempunyai
hubungan pepenjuru dengan Mg, dan bukannya hubungan menegak
dengan logamJogam alkali lain dalam kumpulannya.

(8 marks)

Use the VSEPR (Valence Shell Electron Pair Repulsion) theory to predict
the structures of

(i) H2Se
(iD [HrS]*
(iii) Soz
(iv) SF+

(v) SFo

Gunakan teori PPEPV (Penolakan Pasangan Elelctron Petala Valens)
untuk meramalkan struWur

(, HzSe
(i, [HsSJ-
(iii) soz
(iv) SFt
(v) SFo

(8 marks)
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(b) Explain the following observations :

(D Although the hydrogen bonding in HF is stronger than that in H2O,
water has the higher boiling point.

(ii) Silver chloride and silver iodide are soluble in saturated aqueous
KI, but insoluble in saturated aqueous KCl.

(iii) AlzClo and IzCle are not isostructural.

Jelaskan pemerhatian berikut :

(, Walaupun pengikatan hidrogen dalam HF lebih lwat daripada
pengikatan hidrogen dalam H2O, air mempunyai takat didih yang
lebih tinggi.

(it) Argentum klorida dan argentum iodida melarut dalam KI akueus
tepu tetapi tidak larut dalam KCI akueus tepu.

(iii) AlzCIo dan I2Cl6 bukannya berisostruhur.

(6 marks)

(c) Explain why, on going from monomeric BeClz to dimeric (BeCl)2 to
polymeric (BeCl2)tt, the environment of the Be atom changes from linear
to kigonal planar to tetrahedral.

Jelaskan mengapa, apabila bergerak dari BeClz monomerik ke (BeCl)2

dimerik, ke (BeCl2), polimerik, persebitaran atom Be berubah dari linear
ke satah trigonal ke tetrahedral.

(6 marks)

5. (a) Write balanced nuclear equations for the following process :

(i) rubidium-9O undergoes beta decay
(ii) selenium-72 undergoes electron capture
(iii) krypton-76 undergoes posihon emission
(iv) rudium-226 emits alpha radiation.

Tulisknn persamaan berimbang untuk proses-proses berikut :

(r) rubidium-9} mengalami pereputan beta
(i, selenium-T2mengalamipenangkapanelelctron
(ii, krypton-76 mengalami proses pemancaran positron
(A radium-226 memancar radiasi alfa

...61-
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How much energy must be supplied to break a single aluminium-27
nucleus into separated protons and neutrons if an aluminium-2l atom
has a mass of 26.9815386 amu? How much energy is required for 100.0
grams of aluminium-27?

Berapa banyak tenaga yang perlu dibekalknn untuk memisahkan satu
nukleus aluminiurn-27 l<epada proton dan neutron jika jisim satu atom
aluminium-27 ialah 26.9815386 amu? Berapakah tenaga yang
diperlukan untuk 100.0 gram aluminium-27?

(12 marks)

...7 t-



Atomic mass unit

Avogadro's number

Boltzmann's constant

Electron charge

Faraday's constant

Gas constant

Mass of electron

Mass of neutron

Mass of proton

Pi

Planck's constant

Speed of light

-7 -

FUNDAMENTAL CONSTANTS*
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1.66053873 , 70-24 g

6.02214199 x 1023 amu

6.02214199 * 1023/mol

1.3806503 ' t0-23 yK

1.602t76462 x tO-re C

9.64853415 x 104 C/mol

0.08205820 5 L-aftl mol-K

5.485799 x 10+ amu

9.10938188 r 10-28 g

1.0086649 amu

L67492716, 10-24 g

1.0072765 amu

1.67262158 * I0-2a g

3.1415927

6.62606876 x 10-34 J-s

2.99792458 x 108 m/s

1 amu

1g
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