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UNIVERSITY SAINS MALAYSIA

Final Examination
2018/2019 Academic Session

June 2019

JIK102 — General Chemistry Il
(Kimia Am 1)

Duration : 3 hours
(Masa : 3 jam)

Please check that this examination paper consists of ELEVEN (11) pages of printed
material before you begin the examination.

[Sila pastikan bahawa kertas peperiksaan ini mengandungi SEBELAS (11) 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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Define calorimetry and describe two commonly used calorimeters. In
calorimetric measurement, why is it important that we know the heat
capacity of the calorimeter? How is this value determined?

Takrifkan kalorimetri dan terangkan dua penggunaan umum kalorimeter.
Dalam pengukuran kalorimetrik, mengapakah sangat penting untuk kita
mengetahui muatan haba calorimeter tersebut? Bagaimanakah nilai
ditentukan?

(5 marks/markah)

A 50.75 g sample of water at 75.6 °C is added to a sample of water at
24.1 °C in a constant pressure calorimeter. If the final temperature of the
combined water is 39.4 °C and the heat capacity of the calorimeter is
26.3 J/°C, calculate the mass of the water originally in the calorimeter.
Suatu sampel air berjisim 50.75 g pada 75.6 °C ditambah kepada satu
sampel air pada 24.1 °C dalam kalorimeter bertekanan tetap. Sekiranya
suhu akhir campuran air tersebut ialah 39.4 °C dan muatan haba
kalorimeter tersebut ialah 26.3 J/°C, kirakan jisim air asal dalam
kalorimeter.

(5 marks/markah)

(i). State Hess’s law. Explain, with one example, the usefulness of Hess'’s
law in thermochemistry.
Nyatakan Hukum Hess. Jelaskan dengan satu contoh kegunaan

Hukum Hess dalam termokimia.
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(ii)). From the following data,
Dari data berikut,
C(graphite) + O2(g) —» CO2(g) AH° = -393.5 kJ/mol
Ha(g) + %Oz(g) — H0() AHo = -285.8 kJ/mol

2C;Hs(g) + 702(g) —> 4CO5(g) + 6H20(1) AH° = -3119.6 kJ/mol

Calculate the enthalpy change for the reaction below:

Kirakan perubahan entalpi untuk tindak balas di bawah:

2C(graphite) + 3H2(g) — C2Hs(9)
(10 marks/markah)

2. (a). What is difference between the terms gas and vapor? At 25 °C, which of

the following diatomic molecules chlorine and diatomic molecules iodine in
the gas phase should be properly called a gas and which should be called
a vapor?

Apakah berbezaan di antara terma gas wap? Pada 25 °C yang manakah
antara molekul diatom klorin dan molekul diatom iodin dalam fasa gas yang
sepatutnya digelar gas dan yang mana harus digelar wap?

(6 marks/markah)

A gas sample occupying a volume of 29.8 mL at a pressure of 0.870 atm is
allowed to expand at constant temperature until its pressure reaches
0.433 atm. What is the final volume of the gas?

Suatu sampel gas memenuhi isipadu 29.8 mL pada tekanan 0.870 atm
dibenarkan untuk mengembang pada suhu tetap sehingga tekanannya
mencapai 0.433 atm. Apakah isipadu akhir gas tersebut?

(6 marks/markah)

... 41-

SULIT



(c).

JIK102

-4 -

Ozone molecules in the stratosphere absorb much of the harmful radiation
from the sun. Typically, the temperature and pressure of ozone in the
stratosphere are 250 K and 1.0 x 10-3 atm, respectively. How many ozone
molecules are presentin 1.0 L of air under these conditions?

Molekul-molekul ozon dalam stratosfera menyerap banyak radiasi yang
merbahaya daripada matahari. Kebiasaannya, suhu dan tekanan ozon
dalam stratosfera ialah 250 K dan 1.0 x 10-® atm masing-masing. Berapa
bilangan molekul ozon yang hadir dalam 1.0 L udara di bawah keadaan ini.

(8 marks/markah)

What physical properties are determined by the strength of intermolecular
forces in solids and liquids?

Apakah ciri-ciri fizikal yang ditentukan oleh kekuatan daya antara dalam
pepejal dan cecair?

(5 marks/markah)

A length of wire is placed on top of a block of ice. The end of the wire extend
over the edge of the ice, and a heavy weight is attached to each end. It is
found that the ice under the wire gradually melts, so the wire slowly moves
through the ice block. At the same time, the water above the wire refreezes.
Explain the phase changes that accompany this phenomenon.

Suatu wayar panjang diletakkan di bahagian atas blok ais. Hujung wayar
diletakkan pada penjuru blok ais dan suatu pemberat dilekatkan pada
setiap hujung wayar. Didapati ais di bawah wayar tersebut mencair secara
berterusan, oleh itu wayar tersebut bergerak merentasi blok ais tersebut.
Pada masa yang sama, air di atas wayar kembali membeku. Jelaskan
perubahan fasa yang menuruti fenomena ini.

(5 marks/markah)
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The boiling point and freezing point of sulfur dioxide are -10 °C and
-72.7 °C (at 1 atm), respectively. The triple point is -75.5 °C and
1.65 x 102 atm, and its critical point is at 157 °C and 78 atm. From this
information, draw a rough sketch of the phase diagram of SO..

Takat didih dan takat beku sulfur dioksida ialah -10 °C dan -72.7 °C (pada
1 atm), masing-masing. Titik tigaan ialah -75.5 °C dan 1.65 x 103 dan titik
kritikal ialah pada 157 °C dan 78 atm. Daripada maklumat ini, lakarkan
gambar rajah fasa SO..

(10 marks/markah)

What is Le Chatelier’s principle? Use Le Chatelier’s principle to explain why
the equilibrium vapour pressure of a liquid increases with increasing
temperature?

Apakah prinsip Le Chatelier? Gunakan prinsip Le Chatelier untuk jelaskan
mengapa keseimbangan tekanan wap cecair meningkat dengan
peningkatan suhu?

(5 marks/markah)

A mixture of 0.47 mole of H2 and 3.59 moles of HCI is heated to 2800 °C.
Calculate the equilibrium partial pressure of Hz, Clo and HCI if the total
pressure is 2.00 atm. For the reaction

Suatu campuran 0.47 mol H> dan 3.59 mol HCI dipanaskan sehingga
2800 °C. Kirakan keseimbangan tekanan separa H, Cl> dan HCI sekiranya

jumlah tekanan ialah 2.00 atm. Untuk tindak balas

Ha(g) + Clx(g) —_— 2HCI(g)
Ke is 193 at 2800 °C.

(10 marks/markah)
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At 20 °C, the vapour pressure of water is 0.0231 atm. Calculate Kp and K¢
for the process

Pada 20 °C, tekanan wap air ialah 0.0231 atm. Kirakan Kp dan K¢ untuk
proses ini.

—_—

|

H20(1) H20(g)

(5 marks/markah)

The following names are all incorrect or incomplete but they represent real
structures. Draw each structure and name it correctly according to IUPAC
system.

Nama berikut adalah salah atau tidak lengkap tetapi ia mewakili struktur
sebenar. Lukiskan setiap struktur dan berikan nama yang betul mengikut
sistem IUPAC.

(i). 2-ethylpentane

2-etilpentana

(ii). 2,2-dimethyl-6-ethylheptane
2,2-dimetil-6-etilheptana

(iii). 5-chloro-4-methylhexane

5-kloro-4-metilheksana

(iv). (Z)-3-chloro-2-butene
(2)-3-kloro-2-butena

(8 marks/markah)
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Draw the chemical structure and give the IUPAC name of an alkane with a
molecular formula C7H4s that contains:
Lukiskan struktur kimia dan berikan nama IUPAC bagi suatu alkana dengan

formula molekul C7H1e yang mengandungi:

(i). Primary (1°), secondary (2°) and tertiary (3°) hydrogens
Hidrogen primer (1°), sekunder (2°) dan tertier (3°)

(ii)). Only primary (1°) and secondary (2°) carbons

Hanya karbon primer (1°) dan sekunder (2°)

(iii). One quaternary carbon
Satu karbon kuartener

(6 marks/markah)

Draw the major product of the followings reactions:

Lukiskan hasil utama bagi tindak balas berikut:

(i).
/\/K HCl

heat

OH

(ii).
H,PO,

heat

(i),
- H2804

(6 marks/markah)
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Propose structures for molecules that meet the following descriptions:

Cadangkan struktur bagi molekul yang memenuhi keterangan yang berikut:

(). Contains two sp?-hybridized carbons and one sp? hybridized carbons.

Mempunyai dua karbon terhibrid sp? dan satu karbon terhibrid sp2.

(ii). Contains four sp3-hybridized carbons.

Mempunyai empat karbon terhibrid sp3.

(iii). Contains two sp-hybridized carbons and two sp?-hybridized carbons.
Mempunyai dua karbon terhibrid sp dan dua karbon terhibrid sp2.

(6 marks/markah)

Give IUPAC names for the following hydrocarbons:
Berikan nama IUPAC bagi hidrokarbon berikut:

(i).

(iil).

(6 marks/markah)
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Compounds A and B are the products that obtained from the dehydration
reaction between an alcohol C and sulphuric acid.
Sebatian A dan B adalah hasil yang diperolehi daripada tindak balas

pendehidratan suatu alkohol C dengan asid sulfurik.

(i). Suggest a reasonable structure of C.

Cadangkan struktur C yang munasabah.

(ii). Indicate the major and minor products. Explain.

Nyatakan hasil utama dan sampingan. Jelaskan.

(iii). Write the mechanism for reaction.

Tuliskan mekanisme tindak balas.

I A

A B
(8 marks/markah)
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APPENDIX

Table 1

JIK102

Specific Heat Values of Some Common Substances

Substance Specific Heat (J/g. °C)
Al(s) 0.900
Au(s) 0.129
C(graphite) 0.720
C(diamond) 0.502
Cu(s) 0.385
Fe(s) 0.444
Hg(l) 0.139
H20(1) 4.184
C2HsOH(l) -ethanol 2.46

Avogadro’s number = 6.022 x 1023
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