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Please check that this examination paper consists of TEN (10) pages of printed 
material before you begin the examination. 
 
[Sila pastikan bahawa kertas peperiksaan ini mengandungi SEPULUH (10) muka 
surat yang bercetak sebelum anda memulakan peperiksaan ini]. 
 
Instructions : Answer FIVE (5) questions. Answer the questions in English. You may 
also answer the questions in Bahasa Malaysia, but not a mix of both languages. 
 
[Arahan : Jawab LIMA (5) soalan. Jawab soalan-soalan dalam Bahasa Inggeris. Anda 
juga dibenarkan menjawab soalan dalam Bahasa Malaysia, tetapi campuran antara 
kedua-dua bahasa ini tidak dibenarkan]. 

 
In the event of any discrepancies, the English version shall be used. 
 
[Sekiranya terdapat sebarang percanggahan pada soalan peperiksaan, versi Bahasa 
Inggeris hendaklah digunapakai]. 
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1. (a).  A perfect gas undergoes isothermal compression, which reduces its volume 

by 2.20 dm3. The final pressure and volume of the gas are 5.04 bar and 

4.65 dm3 respectively. Calculate the original pressure of the gas in bar and 

atm unit. 

Suatu gas unggul mengalami pemampatan isoterma yang mana 

mengurangkan isipadunya sebanyak 2.20 dm3. Tekanan akhir dan isipadu 

gas masing-masing ialah 5.04 bar dan 4.65 dm3. Kirakan tekanan asal gas 

dalam unit bar dan atm. 

                                              (8 marks/markah) 
 

(b).  A gas mixture consists of 320 mg of ethane, 175 mg of argon and 225 mg 

of neon. The partial pressure of neon at 300 K is 8.87 kPa. Calculate 

Satu campuran gas mengandungi 320 mg etana, 175 mg argon dan         

225 mg neon. Tekanan separa neon pada 300 K ialah 8.87 kPa. Kirakan 

 

(i).  the volume of the mixture. 

 isipadu campuran tersebut. 

 

(ii).  the total pressure of the mixture. 

jumlah tekanan campuran tersebut. 

                               (8 marks/markah) 
 

(c).  Give an example for each of the following situations: 

Berikan contoh bagi setiap situasi berikut: 

 

 (i).  adding heat to a system does not change its temperature. 

penambahan haba kepada suatu sistem tidak mengubah suhunya. 

 

 (ii).  a system’s temperature changes despite no heat being added to it or 

removed from it. 

suhu sistem tersebut berubah walaupun tiada haba ditambahkan 

kepadanya ataupun disingkirkan daripadanya. 

(4 marks/markah) 
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2. A cylindrical vessel with rigid adiabatic walls is separated into two sections by a 

frictionless adiabatic piston. Each section contains 40.0 L of an ideal monatomic 

gas with Cv,m =
3

2
R. Initially, Ti = 298 K and Pi = 1.00 bar in each section. Heat is 

slowly introduced into the left section using an electrical heater until the piston 

has moved sufficiently to the right to result in a final pressure Pf = 6.50 bar in the 

right section. Consider the compression of the gas in the right section to be a 

reversible process. 

Bekas silinder dengan dinding adiabatik tegar  telah dibahagikan kepada dua 

bahagian oleh omboh adiabatik tanpa geseran. Setiap bahagian mengandungi 

40.0 L gas monoatomik ideal dengan Cv, m =
3

2
R. Pada permulaannya, Ti = 298 K 

dan Pi = 1.00 bar dalam setiap bahagian. Haba kemudiannya dimasukkan ke 

bahagian kiri secara perlahan-lahan menggunakan pemanas elektrik sehingga 

omboh berubah ke sebelah kanan memberikan tekanan akhir Pf = 6.50 bar pada 

bahagian kanan. Anggapkan pemampatan gas pada bahagian kanan sebagai 

proses berbalik. 

 

(a). Calculate the work done and the final temperature in the right section of 

the process.  

 Kira kerja yang dilakukan dan suhu akhir dalam bahagian kanan dalam 

proses ini.                               

(10 marks/markah) 

 

 (b). Calculate the final temperature in the left section and the amount of heat 

that flowed into this section.  

Kira suhu akhir dalam bahagian kiri dan jumlah haba yang mengalir ke 

bahagian ini.                                                        

(10 marks/markah) 
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3. Initially, the volume and pressure of 0.3 mol of methane gas are 3.90 L and             

1 atm respectively. The gas is allowed to expand adiabatically and reversibly to 

a pressure of 0.1 atm. Assume that the gas behaves ideally and the value of 

Cp/Cv is 1.31. 

Pada awalnya, isipadu dan tekanan bagi 0.3 mol gas metana ialah 3.90 L dan 1 

atm masing-masing. Gas itu dibiarkan mengembang secara adiabatik dan 

berbalik ke tekanan 0.1 atm. Andaikan bahawa gas ini berkelakuan unggul dan  

nilai Cp/Cv ialah 1.31. 

 

(a). What are the initial and final temperature of the gas? 

Apakah suhu awal dan akhir gas tersebut? 

(5 marks/markah) 

 

(b). Calculate q,w, ΔU and ΔH in joule. 

Hitung q,w, ΔU dan ΔH dalam unit joule. 

(8 marks/markah) 

 

(c). Could a process be carried out isothermally? Give your reason. 

Bolehkah proses ini dijalankan secara isoterma? Berikan alasan anda. 

(3 marks/markah) 

 

(d). Suggest an alternative path to attain the same final state. Sketch both paths 

in P-V diagram. 

Cadangkan suatu laluan alternatif untuk mencapai keadaan akhir yang 

sama. Lakarkan kedua-dua laluan tersebut dalam gambar rajah P-V. 

                                       (4 marks/markah) 
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4.   (a). One mole of an ideal gas with CV,m =
3

2
R is transformed from an initial state 

T = 800 K and P = 2.00 bar to a final state T = 450 K and P = 6.50 bar. 

Calculate ∆U, ∆H, and ∆S for this process.     

Satu mol gas unggul dengan CV,m =
3

2
R telah mengalami tranformasi dari 

keadaan awal  T = 800 K dan P = 2.00 bar kepada keadaan akhir T = 450 K 

dan P = 6.50 bar. Kirakan ∆U, ∆H, and ∆S untuk proses ini. 

(15 marks/markah) 

 

(b).  Calculate the Gibbs free energy difference (ΔG) for the isothermal 

expansion of 4.50 mol of an ideal gas at 300 K from an initial pressure of 

8.50 bar to a final pressure of 1.50 bar.            

Kirakan perubahan tenaga bebas Gibbs (ΔG) untuk pengembangan 

isoterma 4.50 mol gas unggul pada 300 K dari tekanan awal iaitu 8.5 bar 

kepada tekanan akhir 1.50 bar.      

(5 marks/markah) 

 

5.  (a).   An alkaline battery consists of a powdered Zn/gel anode and a C/MnO2 

cathode. At the anode, Zn is oxidised to Zn2+ which reacts with the OH– ion 

present in the paste to form Zn(OH)2(s). Suppose that an alkaline battery 

was manufactured using Fe metal instead of Zn metal, and that the Fe was 

oxidised to Fe2+ at the anode. What effect would this have on the cell 

potential or emf of the battery? Explain your answer briefly. 

  Suatu bateri alkali mengandungi suatu anod Zn/gel serbuk dan suatu katod 

C/MnO2. Di anod, Zn telah dioksidakan kepada Zn2+ yang mana bertindak 

balas dengan ion OH– yang hadir dalam pes untuk membentuk Zn(OH)2(p). 

Sepatutnya bateri alkali tersebut dibuat menggunakan logam Fe 

berbanding logam Zn, dan Fe tersebut akan dioksidakan kepada Fe2+ pada 

anod. Apakah kesannya ke atas keupayaan sel dan emf bateri tersebut? 

Terangkan jawapan anda secara ringkas. 

                  (5 marks/markah) 
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(b).   The redox reaction that occurs in a voltaic cell at 25 C is   

Tindak balas redoks yang berlaku dalam suatu sel voltan pada 25 C ialah 

 

2Au3+(aq) + 3Ni(s)  3Ni2+(aq) + 2Au(s) 

 (i).   Calculate the standard cell potential, Ecell, for the cell.  

  Kirakan keupayaan sel piawai, Esel sel tersebut. 

 

(ii).   Calculate the cell potential, Ecell, for the cell when [Au3+] = 1.2 x 10-6 M 

and [Ni2+] = 1.10 M.  

 Kirakan keupayaan sel, Esel untuk sel tersebut apabila                     

[Au3+] = 1.2 x 10-6 M dan [Ni2+] = 1.10 M.  

          (10 marks/markah) 

 

(c). Distinguish between an electrolytic cell and a voltaic cell.  

 Bezakan di antara sel elektrolisis dan sel voltan. 

                      (5 marks/markah) 
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6.  (a).  Rechargeable nickel-cadmium or “ni-cad” batteries are used in calculators 

and portable power tools.  The half-reactions that occur in a ni-cad battery 

are: 

  Bateri nikel-kadmium yang boleh dicas semula ataupun bateri “ni-cad” 

digunakan dalam kalkulator dan alat kuasa mudah alih. Tindakbalas 

setengah yang berlaku dalam bateri ni-cad ialah: 

 
 Anode:  Cd(s) + 2OH-(aq)  Cd(OH)2(s) + 2e- 

 Cathode:  NiO(OH)(s) + H2O(l) + e-  Ni(OH)2(s) + OH-(aq) 

 
 Explain in specific chemical terms what it means by rechanging the battery. 

 Jelaskan dalam terma kimia spesifik apakah yang dimaksudkan untuk 

pengecasan semula bateri. 

         (4 marks/markah) 
 

(b).  A voltaic cell utilizes the following redox reaction:  

Suatu sel voltan menggunakan tindak balas redoks berikut: 

 
Bi(s) + 3Fe3+(aq)  3Fe2+(aq) + Bi3+(aq) 

 
(i). Identify the oxidizing agent in the reaction. 

 Kenalpasti agen pengoksidaan dalam tindak balas. 
 

(ii). How many electrons are transferred in the redox reaction 

 Berapa banyak elektron yang dipindahkan dalam tindak balas 

redoks? 
 

(iii). Calculate the standard cell potential, Ecell, for this electrochemical 

cell. 

 Kirakan keupayaan sel piawai Eo sel, untuk sel elektrokimia ini. 

 

(iv). Calculate the equilibrium constant for the redox reaction. 

Kirakan pemalar keseimbangan untuk tindak balas redoks. 

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

R = 8.314 J K-1 mol-1  

R = 8.314 Pa m3 K-1 mol-1 

R = 8.314 x 10-2 L bar K-1 mol-1 

R = 0.0821 atm L K-1 mol-1 

R = 62.36 L Torr K-1 mol-1 

 

Unit of Pressure and Conversion Factors 

Unit of Pressure Symbol Numerical Value 

Pascal Pa 1 Nm-2 = 1 kgm-1s-2 

Atmosphere atm 1 atm = 101325 Pa 

Bar Bar 1 bar = 105 Pa 

Torr or millimeters of 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 (V)  w= -∫PexternaldV Pam3 = J 

Stretching Tension (γ), length (l)  w= -∫γdl Nm = J 

 

 
 
 
 
 
 
 
 
 
 

F = 96,485 C/mol  Cp = 4.19 Jg-1K-1                       K= 1.38 x 10-23 
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Bi3+ + 3 e− ⇌ Bi(s)                                                  +0.308 V 
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