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INSTRUCTOR: L. Som K. Pillay
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PREREQUISITE: CHEM 1038 or equivalent and
MATH 1008 or equivalent
(ENGINEERING STUDENTS ONLY)
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TEXT BOOKS
AND LABORATORY
FTEMS: Chemical Principles, Steven 5 Zumdahl D . Heath and

Company, 1992,

How to Solve General Chemistry Problems, Seventh Ed.,
R 8 Boikess and C. H Sorum, Prentice-Hall Inc., 1987

(Optionai),
Chemistry 105, Laborgtory Fxperiments, University of Alberta,

19594,

A Hard-Covered Laboratury Notebook, Lab Coats and Safety
(Haszes.
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COURSE EVALUATION

Assigmmenis{uizzes 12.5%
Lab Work/Lab Quizzes 12.5%;
Mid-Term Examinaiicons 30, 85,
Final Exomination 43,024
1080.0%
Grade Marks (%) Grade Marks (%)
@ 0- 100 h ] 56-85
8 S0-80 S 50-53 (Pass)
7 7479 3 4349
] O6-73 ] Jl=f

Note: A pass Grade is essential for the Laboratory Component.



E OUTLINE

EMPHASIS IS PLACED ON UNDERSTANDING OF PRINCIPLES AND THE
ABILITY TO USE PRINCIPLES TQ SOLVE PROBLEMS.

£0 AND UM

Spontaneos Processes, Entropy, The Second and Third Laws of Thermodimamics, Free
Lnergy and Chemical Equilibrium, femperature Dependence af K.

Chapter: 10
Problem Sets: { & 2

ELECTROCHEMISTRY:

Review of Redox Reactions, Chemistry of Elecrrolytic amd Galvanic Cells, Faraday's
Laws, Electrode Potentials, emf, Free Energy and emf, Cancemtration Lffects, The Nernst
Equation, Commercial Cells, Fuel Cells, Corrasion.

Chaprers: 4 & 1]
Problem Sets: 3, 4 & 5

CHEMICAL KINETICS:

fate Laws, Urder of Reactions, Differential and Infegrated Rate Equations for Zéro, Firsat
and Simple Second Order Reactions, Halflife, Reaction Mechanisms, Arrhenius Law,
Catalysis.

Chapter; 15
Problem Sers: 6 & 7

‘M THE; TOME URE:

Llectromagnetic Radiation, Black Body Radiation, Phoroelectric Effect, Bolw Mode]
Hydrogen Spectrum, The de Broglie Hypothesis, The Heisenberg Uncertainty Frinciple,
The Schrodinger Wave Equation, Orbitals and Quantum Numbers, The Pauli Exclusion
FPrinciple, Hund's Rule, Electron Configuration, Periodic Properties:

Chapter: 12
Problem Sets: 8 & 9



CHEMICAL BONDING AND MOLECULAR STRUCTURE:

fomic Bonds, Epergerics of fomic Crystals, Covalemt Bonds, Electramegativity, Dipole
Moments, Molecular Orbitals, Hybridization, Resonance, Lewis Structures, Molecular
Creometry, Inmtermolecular Forces,

Chapiters: |13 & 14
Problem Sets: 10 & 11

NUCLEAR CHEMISTRY (QPTIONAL):

The Nucleus, Nuclear Stobility, Nuelear Decay Processes, Kinetics of Radicactive Decay,
Radioactive Dating, Radioactive Disimtegration Series, Nuclear Reactions, Nuclear Fission
and Fusion.

Chepeer: 24



LECTT

Regular atendance of lectures/seminars is essential to achieve a good understanding of the
course material. You are encouraged fo ask questions and to participate in class discussions.
Help is also available outside the class room. NO APPOINTMENTS ARE NEEDED.

ey

WEEK AONDAY WEDNEXDAY FRIDAY TUEJTHU,
OoF {Turorial)
Jam, 2 Introduciion Thermodinamics. Stwche Shaills
5| Thermodinamies Thermodimamics Thermadvmantics Thermodimamies |
I Thermadymnanitcs Thermodvmanics Thermodymamics Thermodynamics
a3 Elecrrocheniairy Flectrochenisiry Flectrochenmiziry Electrochomiztey
I Electrachemiziry Electrochemistry Electrochemizing E.fmrap.ﬁemiﬂ-}-
Feh, & Kingnies Kinetics Kinetiez EXAM ]
e Kingtics Kimetics Kinetics Kiwetics
i Canada Winter Tirres -
27 Canada Winter Gramees -
Mar. & Atamic Striefure Avomic Sirwcture Atomic Structure Atamic Structure
I3 Atomie Strueture Atomio Strueture Atomic Strueture Atomiic Structure
20 Bonding Honding Boncling Honding
4 Honding Bowding Homding EXAM 1T
Apro 3 | Molecular siractire Molecular stricinre Molecular Strneture Molecular struchre

Afoleculm strpetvrs

Maolecular structire

Mo Classex

Malecular atructure

Heview

Review

Mo (asaes

Bevigw

EXAM




Y M ASSIGNME!

FProbiem solving is an essentiol part of this course. [t will guide vour study in the right
direction and also will help you 1o monitor your performarice in the course.

Approximately ten questions will be assigned as homework every week. However, you are
encourdaged fo solve as many additional problems as yenr can, [t is important that vou work out
these problems independently. Seek help with the ones you cammot solve yourself [nless

instructed otherwise, assigrenents are due on Fridays at 10:00 AM. NO LATE ASSIGNMENTS
ARE ACCEPTED. DON'T ASK!

PROBLEMS

68, 76, 78, 93, 94 & Questions -6, Pages § -2

2 41, 73, 81, 92 & Questions 7-14. Pages 9 - I}

3 See Page 12

4 ¥ 3, 32, 56, 538, 59, & Questions [-5, Pages {3 - 14

5 £ 18, 25, 32, 35, 41, 42, 75, 78, 79 & Question 6, Page 15

& 5] 35, 59, 68, 76, 7} & C(westions [-6, Pages [6- I8

7 I3 37, 38, 43, 44, 60, 62, 64, 79, 82, 84, 85 & Questions 7-9.

FPages 18 - 19
& {2 3, 13, 15 & Questions 1-10, Pages 20 - 21
f2 30, 60-62, 81, 90, 105°& Questions 11-16, Pages 21 - 22

| if 12.& 13 | Questions 17-25, Page 22 & QOuestions I-3, Page 23

¥ 13 & 14 | Cuestion I, Page 24
*TEXT: Chemical Principles, Steven 8. Zumdahl, D. C. Heath and Company, 1992,



RA SEION

Laboratory sessions start at 3:00 P.M, sharp; All siudents are expected to come io the
laboratory well prepared for the experiment that is 1o be performed and or fime.

Students are expected 1o attend all laboratory periods. Absences due to illness must be
substantiated hy prexenting suitable evidence to the Insirictor:Lab Technician. An OPPOrTINiy
fo make up a lab will be given only for excused absences.

The laboratory experiments are designed to allow a well sprepared student to finish all the

work within the allotted r.‘m:_. IT IS YOUR RES PONSIBILITY TO COMPLETE THE LABON
TIME
LABORATORY REPORT:

You must record everything you do ond ohserve as yvou carry out your experiment. Use
a hard-cover laboratory notebook for this purpose. Do not vopy the procedure Jrom. the
laboratory, manual, Keep your notehook neat. Your motebook will be checked periodically,

Formal lab reporty should be written wsing the format given in your laboratory mamal,

The lab reports are due on Fridays ar 1000 AM, NO LATE LAB REPORTS ARE
ACCEPTED, :

LAR CHEDU

WEEK OF EXPERIMENT
Jan 10 & 17

N Separation of Cations
Jan. 24 & Feb, 31 | O Electroiysis
Feb. 7 & 14| X Redox Thration
Mar, 7& J4| U Fanadium
Mar, 21 & 28| W,  Chemical Kinetics
Apr. 4 & £ Check-out

*TEXT: Chemistry 105, Loboratory Experiments, University of Alberta, 1993,



