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

Answer FM 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 LAzAN mukn surat yang
bercetak sebelum anda memulakan peperilcsaan ini.

Jawab LIMA soalan. Anda dibenarlmn menjawab soalan sama ada dqlam Bahasa
Malaysia atau Bahasa Inggeris.

setiap jawapan mesti dijawab di dalam butat jawapanyang disediakan.

Setiap soalan bernilai 20 markah dan marknh subsoalan diperlihatkan di penghujung
subsoalan itu.
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(a) Calculate the frequency of light 1in s-l) that has a wavele'ngth of

3.I2 x 10-3 cm.

Kira fretatensi cahaya (dalam ,-'1 yong memPunyai iarak gelombang

3.12 x 10-3 cm.

(5 marks)

calculate the energy of a photon that has a wavelength of 9.0 m.

Kira tenaga untuk satuJhoton yang mempunyai jarak gelombang 9.0 m.

(5 marks)

(c) Write the electronic configuration of

(i) Co
(ii) Mg
(iii) F
(iv) Cu
(v) Cr

Tulis konfigurasi elelaronik untuk

(i, Mg
(ii, F
(iv) Cu
(v) Cr

(5 marks)

(d) Explain the Bohr model of the atom'

Jelasknn model Bohr bagi suatu atom'

(5 marks)

(a) The reaction of 15'0 g C+HgOH, 22'4 g NaBr and 32'7 g H2SOa yields

t7.l gCaHgBr according to the equation below :

CaHgOH + NaBr + H2SOa -+ CaHgBr + NaHSOa + HzO

what are the theoretical yield, actual yield and percent yield of this

reaction?

(b)

Co(,

2.
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Tindak balas 15.0 g cal{soH, 22.4 g NaBr dan 32.7 g H2soa menghasilkan
17.1 g CaHgBr mengilafi persamaan di bawah :

CaHsOH + NaBr + H2SOa ---) CaHgBr + NaHSOa + HzO

Apalrnh hasil secara teori, hasil sebenar dan peratus hasil bagi tindak
balas ini?

(4 marks)

How many mL of 0.650 M K2croa are needed to precipitate all the
silver in 415 mL of 0.186 M AgNO3 as Ag2CrOa(s)?

Berapa mL larutan 0.6s0 M K2croa diperlukan untuk memendakkan
kesemua argentum dalam 0.186 M AgNO j sebagai Ag2CrOafu)?

(4 marks)

what volume of 0.248 M calcium chloride solutions must be added to 335
mL of 0.186 M potassium chloride solution to produce a solution with a
concentration of 0.250 M chloride? Assume that the solution volumes are
additive.

Berapalrnh isipadu larutan 0.248 M kalsium klorida yang perlu ditambah
kepada 335 mL 0.186 M larutan lcalium klorida untuk menghasilknn suatu
larutan yang mempunyai kepekatan 0.2s0 M klorida? Anggapknn semua
I arut an adal ah t ert amb ahkan.

(6 marks)

A dye has a percent composition by mass of j3.27% C, 3.4gyo H,
r0.68%N and the remainder is oxygen. The molar mass is 263.3 g -ol-1.
Calculate the molecular formula of the dye.

suatu pewarna mempunyai peratus komposisi mengilatt jisim 73.27% c,
3.84% H, 10.68% N dan selebihnya adalah oksigen. Nilai jisim molar

_I
ialah 263.3 g mol - . Kiraformula molekul pewarna ini.

(6 marks)

(c)

(d)
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3. Explain the following :

(a) HeisenbergUncertainlyFrinciple

O) Pauli Exclusion PrinciPle

(c) Hund's Rule

ial The shielding of electrons by orbitals

HuraiknnYang berihtt :

(a) PrinsipKetalEastianHeisenberg

ft) PrinsiP PenYingkiran Pauli

(c) Hulatm Hund

@ Perlindungan eleWron oleh orbital

(20 marks)

4. (a) Draw the Lewis structure for the following :

(i) CO32- ion

(ii) Coz

Lukiskan struHur Lewis untukyangberikut :

(, Ion COj2-

(iil Coz

(10 marks)

o)Bygrvingsuitableexamples,explaintheconceptofhybridisationof
orbital.

Jelaskan konsep penghibridan orbital' Anda dikehendaki memberilun

contoh-contoh Yang sesuai'

(10 marks)
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(a) Balance the following chemical equations. The complete steps must be
shown.

(i) Na4FeO4 + H2O + Na2FeO4
)+ )- )+(iD UO- + CrzOf ----> lJOz'' -i-

(iii) Cl* + OCI- -----+ Nz + COt2-

UO2*

Imbanglrnn persamaan-persamaan kimia yang berikut. Langkah-langknh
yang lengkap mes tilah ditunj uHran.

(, NaaFeOa + H2O -+ Na2FeO4
7- )r-+ Cr2O7' -----+ UOz''

OCI- 
-+ 

Nz + COs2-

+ Fe2O3 + NaOH

Cr3* (in acidic solution)

+ Cl- (in alkaline solution)

+ Fe2O3 + NaOH

+ Cr3+ (dalam larutan berasid)

+ CI (dalam larutan beralkali)

(5 marks)

...6t-

(ii)

(iit) CN+

o)

(12 marks)

A 1.65 g sample of aluminium powder reacts with excess hydrogen
chloride and the liberated hydrogen gas is collected at 25oC and 744
mmHg.

Write a balanced chemical equation for this reaction. What volume of
hydrogen is collected?

Suatu sampel 1.65 g serbuk aluminium bertindak balas dengan hidrogen
klorida berlebihan dan gas hidrogen yang terhasil dilaiip pada 25oC dan
744 mmHg.

Tulislrnn persdmaan kimia yang seimbang untuk tindak balas ini.
Berapaknh isipadu hidrogen yang dilatmpulkan?

(8 marks)

6. (a) A:range the following compounds :

NaF, CsI and CaO.

in order of increasing lattice energy"

Susun sebatian berihtt :

NaF , CsI dan CaO.

mengilail tenaga kekisi yang meninglmt.
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Which substance would you expect to have
Explain.

(i) AgCl
(ii) Cuo
(iii) CrN

lJrK l01l

the greatest lattice energy.

Sebatian manakah di antara yang berilatt dijangka mempunyai tenaga

lr,ekisi yang paling besar. Jelaskan.

(, Agct
(i, CUO
(ii, CrN

(5 marks)

(c) Atom/Ion

Ca
)+

Ca-

Zn.
t+

Zn-

Atom/Ion

Ca
') )-

Ca''
Zn

)J-
Zn"'

RadiilA

1.74

0.99

1.31

0.74

Jejari/A

1.74

0.99

1.31

0.74

(i) Explain why the ionic radius in each case is smaller than the

atomic radius.

Jelaslran mengapa di dalam kes-kes di atas, nilai jejari ionik lebih

kecil dari jejari atom.

(3 marks)

Why the atomic radius of Ca is larger than that of zinc'

Mengapa jejari atam Ca lebih besar dari zink.

(3 marks)

(ii)
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(4 marks)

(iii) 
lu^ggest why the difference in the ionic radii is much ress than the
difference in the atomic radii.

cadanglan mengapa perbezaan jejari ion adarah tebih kecir jika
dibandingkan dengan perbezaan jejari atom.
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List of Constants and Relative Atomic Masses

Senarai Jisim Atom Relatif dan Pemalar

[Appendix JIK 101]

I
K
Li
Mg
NIn
N
Na
o
P

Pb
S

Sb
Si
Xe
Zn

Ag
AI
B
Ba
Be
Br
C
Ca
CI
Cr
Cu
F
Fe
H
He
Hg

: 107.8
: 27.0
: 10.8
: 137.3
: 9.0
: 80.0
: I2.0
: 40.1
: 35.5
: 52.0
: 63.5
: 19.0
: 55.8
: 1.01
: 4.0
: 200.6

= 1269
: 39.1
: 6.9
: 24.3
: 54.9
: 14.0
: 23.0

= 16.0
: 31.0
: 207.2
: 32.0
: 121.8
: 28.1
: 131.3
: 65.4

R : 0.08206 I'atm*oil Kl or 83744J-oil Kl

1.602C

9.11 x to31 kg

6.626 * 10-34 Js (or tg -2 il;

1.10 x 10s 
"m-1

0.s29 A

3.00 x 108 *s-1

m€:

RH:

AO:
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