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

Answer FIVE questions. Answer the questions in English. You may also answer the
questions in Bahasa Malaysia, but not a mix of both languages.

All answers must be written in the answer booklet provided.

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

In the event of any discrepancies in the exam questions, the English version shall be used.

Sila pastikan bahawa kertas peperiksaan ini mengandungi SEBELAS muka surat yang
bercetak sebelum anda memulakan peperiksaan ini.

Jawab LIMA soalan. Jawab soalan-soalan dalam Bahasa Inggeris. Anda juga dibenarkan
menjawab soalan dalam Bahasa Malaysia, tetapi campuran antara kedua-dua bahasa ini
tidak dibenarkan.

Setiap jawapan mesti dijawab di dalam buku jawapan yang disediakan.

Setiap soalan bernilai 20 markah dan markah subsoalan diperlihatkan di penghujung
subsoalan itu.

Sekiranya terdapat sebarang percanggahan pada soalan peperiksaan, versi Bahasa Inggeris
hendaklah diguna pakai.
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Answer FIVE questions.
Jawab LIMA soalan.

1. @)

Two ideal gas systems undergo reversible expansion starting from the same
pressure (P) and volume (V). At the end of the expansion, the two systems
have the same volume. The pressure in the system that has undergone
adiabatic expansion is lower than that in the system that has undergone
isothermal expansion. Explain this result without using equations.
Dua sistem gas unggul mengalami pengembangan berbalik bermula dari
tekanan (P) dan isipadu (V) yang sama. Pada akhir pengembangan, kedua-
dua sistem ini mempunyai isipadu yang sama. Tekanan di dalam sistem yang
mengalami pengembangan adiabatik adalah lebih rendah berbanding dengan
sistem yang mengalami pengembangan isotermal. Terangkan keadaan ini
tanpa menggunakan persamaan.

(5 marks/markah)
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Calculate AS, AStota|, and Assurroundings When the V0|Ume Of 850 g Of CO

initially at 298 K and 1.00 bar increases by a factor of three in an

Q) adiabatic reversible expansion
(i) expansion against Pexternal = 0

(iii)  isothermal reversible expansion

Take Cpm to be constant at the value 29.14 J mol™ K™ and assume ideal gas
behaviour. State whether each process is spontaneous. The temperature of

surroundings is 298 K.

Kirakan AS, ASkesemruhan, dan ASperSekitaran apablla ISIpadU 85.0 g (6{0) awalnya
pada 298 K dan 1.00 bar meningkat 3 kali ganda dalam

M pengembangan adiabatik berbalik
(i) pengembangan kepada Pyar =0

(iii)  pengembangan isothermal berbalik

Ambil C,n sebagai tetap pada nilai 29.14 J mol™* K™ dan andaikan gas CO
adalah unggul. Nyatakan sama ada setiap proses adalah spontan. Suhu
persekitaran adalah 298 K.

(15 marks/ markah)

... 41/-
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A sample consisting of 1 mol of ideal gas (Cy,m = gR) is taken through the cycle
shown in Figure 1.
Suatu sampel mengandungi 1 mol gas unggul (Cy,m = gR) melalui satu kitaran

seperti yang ditunjukkan dalam Gambar rajah 1.
Pressure, atm

1.00

0.50

Volume, dm?®
22 44 44.88

Figure 1/ Gambar rajah 1

@) Determine the temperature at the points 1, 2 and 3
Tentukan suhu pada titik 1, 2 dan 3

(6 marks/markah)

(b) Calculate work (w), heat (), internal energy (AU) and enthalpy (AH) for each
step and for the overall cycle.
Kirakan kerja (w), haba (q), tenaga dalaman (AU) dan entalpi (AH) untuk
setiap langkah dan keseluruhan kitaran.
(14 marks/markah)
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A battery consists of a powdered Zn/gel anode and a C/MnO,, cathode. At the
anode, Zn is oxidized to Zn®* which reacts with the OH™ ion present in the
paste to form Zn(OH),(s). Suppose if we use Fe metal instead of Zn metal,
and that the Fe was oxidized to Fe?" at the anode, what effect would this have
on the cell potential (E) or electromotive force (emf) of the battery? Explain
your answer briefly.
Sebuah bateri terdiri daripada serbuk anod Zn/gel dan katod C/MnQO,. Pada
bahagian anod, Zn akan dioksidakan kepada Zn?" yang bertindak balas
dengan ion OH" yang hadir dalam pes untuk membentuk Zn(OH),(s).
Sekiranya kita menggantikan logam Zn dengan logam Fe, dan Fe akan
dioksidakan kepada Fe?" pada bahagian anod, apakah kesan yang akan
berlaku terhadap keupayaan sel (E) atau daya elektromotif (emf) bateri
tersebut? Terangkan jawapan anda secara ringkas.

(5 marks/markah)

By finding appropriate half-cell reactions, calculate the equilibrium constant
(Keq) at 298.15 K for the following reactions:

Dengan menggunakan tindak balas separa sel yang sesuai, kirakan pemalar
keseimbangan (Keq) pada 298.15 K untuk tindak balas berikut:

(i)  2Cd(OH); — 2Cd + O3 + 2H,0
(i)  2MnO4%* + 2H,0 — 2MnO; + 40H" + O,
(8 marks/markah)

A voltaic cell is constructed to affect the reaction,
Suatu sel voltaik dibina untuk menjanakan tindak balas berikut

2Cr¥*(aq) + Pb%* (aq) — 2Cr*"(aq) + Pb(s)

If the [Cr**] = 0.0300 M, [Pb**] = 0.150 M and the [Cr**] = 0.250 M, calculate
cell potential (E) at 25 °C.

Sekiranya [Cr®*] = 0.0300 M, [Pb**] = 0.150 M dan [Cr**] = 0.250 M,
kirakan keupayaan sel (E) pada 25 °C.

(7 marks/markah)
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A mixture of 2.50 x 10° g of O, 3.51 x 10° mol of N;, and 4.67 x 10%
molecules of CO are placed into a vessel of volume 3.50 L at 5.20 °C.

Suatu campuran yang mengandungi 2.50 x 10°g O, 3.51 x 10° mol N,, dan
4.67 x 10° molekul CO ditempatkan ke dalam satu bekas berisipadu 3.50 L
pada 5.20 °C.

(1) Calculate the total pressure in the vessel.

Kirakan jumlah tekanan di dalam bekas.

(i) Calculate the mole fractions and partial pressures of each gas.
Kirakan pecahan mol dan tekanan separa setiap gas.
(10 markd markah)

A sealed flask with a capacity of 1.00 dm® contains 5.00 g of ethane. The
flask is so weak that it will burst if the pressure exceeds 1.00 x 10° Pa. At
what temperature will the pressure of the gas exceed the bursting temperature?
Suatu kelalang tertutup dengan kapasiti 1.00 dm® mengandungi 5.00 g etana.
Kelalang tersebut sangat lemah dan akan meletus sekiranya tekanan adalah
melebihi 1.00 x 10° Pa. Pada suhu berapakah tekanan gas ini akan melebihi
suhu letusan?

(5 marks/markah)

Electrical current is passed through a resistor immersed in a liquid in an
adiabatic container. The temperature of the liquid is raised by 1 °C. The
system consists solely of the liquid. Does heat or work flow across the
boundary between the system and surroundings? Justify your answer.

Arus elektrik telah dialirkan melalui suatu perintang terendam di dalam suatu
cecair di dalam bekas adiabatik. Suhu cecair tersebut meningkat sebanyak
1 °C. Sistem tersebut hanya terdiri daripada cecair. Adakah haba atau kerja
mengalir merentasi sempadan antara sistem dan sekitaran? Jelaskan jawapan
anda.

(5 marks/markah)

1=
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Consider the cell Hg (1)|Hg,SO, (s)|FeSO, (ag,a = 0.01000)|Fe(s).

Pertimbangkan sel Hg(1)|Hg,SO, (s)|FeSO, (ag,a = 0.01000)|Fe(s).

() Write the cell reaction.

Tuliskan tindak balas sel.

(i) Calculate the cell potential (E), the equilibrium constant for the cell

reaction (K) , and AG° at 25 °C.

reaction
Kirakan keupayaan sel (E), keseimbangan tetap untuk tindak balas sel
(K) dan AG°tindak balas Pada 25 °C.

(10 marks/markah)

At the trandgtion temperature of 95.4 °C, the enthalpy of trandgtion from
rhombic to monoclinic sulfur is0.38 kJ mol™.
(i) Calculate the entropy of trangtion under these conditions.
(i) At its melting point, 119 °C, the enthalpy of fuson of monoclinic
sulfur is1.23 kJ mol™. Calculate the entropy of fusion.
(iii)  The values given in parts (i) and (ii) are for 1 mol of
sulphur. However, in crygsalline and liquid sulphur, the molecule is
present as Ss. Convert the values of the enthalpy and entropy of

fuson in parts (i) and (ii) to those appropriate for Ss.

Pada suhu peralihan 95.4 °C, entalpi peralihan dari sulfur rombik kepada

monoklinik adalah 0.38 kJ mol™.

(1) Kirakan entropi peralihan di bawah keadaan ini.

(i) Pada takat leburnya, 119 °C, entalpi pelakuran sulfur monoklinik
ialah 1.23 kJ mol™. Kirakan entropi pelakuran.

(iii)  Nilai yg diberi di dalam bahagian (i) dan (ii) adalah untuk 1 mol
sulfur. Walaubagaimanapun, di dalam sulfur hablur dan cecair,
molekulnya hadir sebagai Sg. Tukarkan nilai entalpi dan entropi
pelakuran di bahagian (i) dan (ii)untuk disesuaikan dengan Sg.

(10 marks/markah)
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A refrigerator operating at 30 °C is employed to maintain a cold storage tank
at -10 °C. What is the minimum amount of work required to withdraw
4.184 kJ from that particular tank.
Sebuah peti sejuk beroperasi pada 30 °C digunakan untuk mengekalkan
tangki penyimpanan sejuk pada -10 °C. Apakah jumlah minima kerja yang
diperlukan untuk mengeluarkan 4.184 kJ daripada tangki tersebut.

(8 marks/markah)

Consider the equilibrium C,Hg(g) == C,H4(g) + H2(g). At 1000 K and a
constant total pressure of 1 bar, C,Hg(g) is introduced into a reaction vessel.
At equilibrium, the composition of the mixture in mole percent is H2(g): 26%,
C2H4(9): 26%, and C,Hg(g): 48%.

@ Calculate K at 1000 K.
(b)  If AHCeaction = 137.0 kJ mol™, calculate the value of K, at 298.15 K.

(c) Calculate AG® eqction Tor this reaction at 298.15 K.

Pertimbangkan keseimbangan C,Hg(g) == C,H4(g) + H2(g). Pada 1000 K
dan tekanan tetap keseluruhan, 1 bar, C,Hg(g) telah dialirkan ke dalam bekas
tindak balas. Pada keseimbangan, komposisi campuran adalah H2(g): 26%,
C2H4(9): 26%, and C,Hg(g):48%.

(@) Kirakan K, pada 1000 K
(b)  Jika AH ngakbalas = 137.0 kJ mol™, kirakan nilai Kp pada 298.15 K
(©) Kirakan AG iingakbalas UNtuk tindakbalas ini pada 298.15 K.

(12 marks/markah)
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Gas Constant, R in various units

R =8.314 J K'mol™

R = 8.314 Pam*K™*mol™

R =8.314 x 10 L bar K™* mol™
R =0.082 L atm K™* mol™

R = 82.057 cm® atm K™ mol™
R = 8.314 cm® MPa K™ mol™

Unit of Pressure and Conversion Factors

[APPENDIX JIK 223]

Unit of Pressure Symbol Numerical Value
Pascal Pa 1 Nm™=1kgm™s™*
Atmosphere atm 1 atm = 101325 Pa
Bar Bar 1 bar = 10° Pa
Torr or mm Hg Torr 1 Torr = 101325/760 =
133.32 Pa
Types of Work
Types of Work Variables Equation for Work  Conventional Units
Volume Expansion  Pressure (P), Volume W= -JPexternadV Pam3 =1
V)
Stretching Tension (y), length Nm =]
()

...10/-
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Cd(OH); +2¢° — Cd+2 OH

40H — Oy + 2H,0 +4e

MnO,* + 2H,0 + 2¢° — MnO, + 40H"
40H — Oy + 2H,0 +4e

2Hg + SO — Hg,SO, +2¢e"(1)

Fe* +2e — Fe(2)
2Cr?*(aq)—2Cr**(aq) + 2e-

Pb*(aq) + 2e™—Ph(s)

Zn(s) - zZn*(aq) + 2e"

Cu?*(aq) + 2e~ — Cu(s)

NiOOH + H,0 +&" — Ni(OH), +OH"
40H — 07 +2H,0 + 4¢”

NO3 +4H" +3¢" — NO +2H,0
2H,0 —» O, +4H " +4¢

2Hg + SO7 — Hg,SO, +2¢e"(1)

Fe* +2e" > Fe(2)

[APPENDIX JIK 223]

E"=-0.809V
E"=-0.401V
E =+0.60V
E' =-0.401V
E°=-0.6125V
E°=-0.447V
E° = +0.408 V
E°=-0.125V
E°=0.7618 V
E°=0.337 V
E = +0.52V

E' =-0.401V
E' =+0.957 V
E'=-1229V
E°=-0.6125V
E°=-0.447V

.. 11/-



[APPENDIX JIK 223]

-11 -

‘Aysiway Ty paiddy pub sing jo uoiup [ouoybuIBlY| BY VN 9107 @ 1BrAdos
glOF AMonuof g FEIDP §1 UoISIBA SIY| ‘Bio-oodn s 835 ‘gjqoy 9 o4 sapopdn puo ssou 104

gz 0LEz 022
wnpURME| | whBgou | wninsjepual [ wniway waisus o wnuna o1 ; U R ORRdo | ELEUCH SO AJISIWAHD d3NddY ANV 3dNd
T | ON | PW | wd | €3 | JO | A9 | wO | Wy Ad | AN | N | B | UL | 3V 4O NOINN TYNOILYNSIINI
0L Zol L0l 0oL 66 86 L6 96 56 L] £6 €6 L6 08 68
sl ELL [0 o B¥El CET [ B 0Z5l ¥ g1 bl B0k [ BIEL
winiEn wniqispA LungnLy wnig:a wrnLpey wnisaudsip winigia) winiviopet wnidoing wrueles wnipawosd | wniuiposu L wnuay Lwnueyiue|
n7 qA wp 43 OH Aa qL PO n3 wg wd PN id 30 BT
L (173 B9 89 19 99 59 ] £9 ) (A2} o9 65 /S 15
wrdasunun | wapsussn) | wenuedunun | wnaesay wnpunun | wappuados | wnusBiusc: | wnppeswuep | wnpsuyew winjssey winLyeq winjfiogeas waugnp | wipapsgn winjpes L)
snn | A1 [dnpn | 14 [on | uD | BY | sa | N | SH | ug | Bs | qa | x| T | ey | U
L1 gLl SLiL il €Ll ZLL Ll oLl 601 201 Lol g0l SOl oL £0L-68 a8 18
B2 T102 I #0z 'c'vozl 9002 iy [ zZBl Z06k Toet e B8k T £el 62Eh
uapel aupeise winjusiod Inws|g pes| wrjjEg Ainzsaw plos wnuge|c win|py WSO winjuay uzisum winjee) wnpey wnpeq wnjsses
uy W od g ad IL BH ny id 1 SO 2y M EL $H e oeg sJ
93 S8 +8 €8 e8 e 0g 6. 8L 1L 9L S L €L él 1L-LS 95 i
Ll ezl - LAE3 ek S¥ik FZn Gtk Fon el (351 G656 VE'T6 TG LEER Zwig irse
uousK aupol winun|E} Auswnue ug Lunpu WINLIpED FETA wrpeyed wwrpoL LRy wngauyaap | wnuspafiow wrugom WINUENZ winuph WNALANS wrpigns
X 1 al as us uj PO By Pd Uy ny Bl o dN 1z A 18 qy
] €5 25 s 0% 6% er ir 9 St L € [y 34 or 6¢ g€ £
Og'ee e oeed LBL o foTL ELee (Zhesa S5°69 65'85 €805 5855 FEVE s 08 fgar L BOOK o488
uoyeiay S0 wnuajes BRTET ) winuewuab wryeh ouE saddos |Eqzu Heqoo uc asauebuew LIMILUCIYD WNpeuEa winueyy WInpuess N wnissejod
M 14 °s sy 29 €9 uz no IN 0D o4 U 10 A 1L 28 eD |
9e i e £e 45 33 0g 74 4 Le 92 52 e €2 44 1z 0z 6L
SH5E lowse wrsel | BoEE ‘ozl 1806 08 "w0eel 134 zL L oL & g n 9 g b g hewe ‘ot wel 66 22
uobue DU anyns srueydscyd wodIS WU wnisaubow wnipos
0 A S d IS Iv B | eN
g Ll 18 St ¥l £ 4 b
ae 05k [oorel ‘e6751] el cowil 20°Th 002 [£8 01 ‘DR 0Ll W HLOIE AUBOUES ZW0E L0669 768
uoau auLony uebifvo uebogiu uoguED uoiog wilv wnyfseg Wil
N E| o N b g loquisg eq "
113 G k] & ) g Jaguuny ojwoye 3 £
iy L alL Gl ¥l [ ey z TaterL “roat]
wnyay usboiphy
H H
(4 L
o Sjuawaj3 sy} jo 3|qpY dIpoLiad DVdNI F

...12/-



- 0000000 -

...13/-



