Today’s Schedule

e Test Instructions
« REVIEW
 Questions, questions, questions

o Answers, answers, answers... hopefully the
right ones.

e Quizzes



MID TERM TEST, Feb 26th, 2007 DURATION: 75 mins

CLOSED BOOK ALL Students must have one of the following
calculators: CASIO fx-115, CASIO fx-991,
SHARP EL-520 or the SHARP EL-546. NON-
REGULATION CALCULATORS WILL BE
REMOVED AND NO REPLACEMENT
CALCULATORS WILL BE PROVIDED.

MecGill ID

Name

Leave your calculator cover in your book-bag. You may take only your calculator, a ruler and
writing utensils to your desk. NO equation sheets. Rulers are subject to inspection.

http://www.mcgill.ca/engineering/fag/#CALCULATOR

All students must have one of the following two
calculators, exceptions will not be permitted: CASIO
fx-991 with any extensions, or a SHARP EL-546L or
RorV (VB) or G ONLY.



Statement of Academic Integrity (All students MUST read this)

McGill University values academic integrity. Therefore all students must understand the meaning
and consequences of cheating, plagiarism and other academic offences under the Code of Student
Conduct and Disciplinary Procedures (see http://www.mecgill.ca/integrity/ for more mmformation).

How this statement applies to this course:
1) By default, WebCT quizzes are open book and thus you can use the text and internet
resources. However, they are designed to test your knowledge of the subject and are timed.
It 1s recommended that you study prior to starting the quiz. Answers pasted in from an
internet search or copied from a text will be considered plagiarism.
2) In class exams and quizzes will all be closed book. They will be monitored by the mstructor
and teaching assistants. Cheating will not be tolerated.
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Instructions

Read the instructions carefully.
Put yvour name and ID# on this page.

Read each question completely before working on each part. (the parts may be interrelated).

Write your solutions in the space provided below the relevant question. )Anvthing written
' 1 € 1gnored.

C You may use the blank sides of this examination paper for rough @

Draw any diagrams as large as possible 1n the space provided.

Label all diagrams, axes. curves efc.

Phase diagrams, a periodic table, a graph of erfc(z) and other useful information are attached
at the end of this examination book.

The gas constant. R = §.314 J/mol/K.
Boltzmann's constant, k = 8.26x10~ eV/K = 1.38x10™ J/K.
Avogadro’s munber is 6.022x1 0%

e=2.71828 and m=3.14159
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Questions?



Chapter 1

nat IS a metal?

nat IS a ceramic?

nat Is a polymer?

nat IS a semiconductor?

=S ===

There are many right ways to answer these
guestions, you should have a version of your own.



Chapter 2

 Electronic structure
— Order in which we fill the orbitals (up to Ar)

— Given an electronic structure recognize the
valence electrons

* Bonding
— WebCT Quiz#l<—
— Inter-atomic forces and minimization of energy
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BONDING FORCES AND ENERGY

forc_‘e Net force repulsion: |
: non valence electrons interact
attract (core electrons)

>

repel Interatomic separation, x

|

Forces cancel out 1.e. equilibrium

Potential atomic separation
energy
re|EI)eI E, 1.e.atequilibrium atomic separation
energy lowest
attTCt ..................




Chapter 3

o Crystal systems, crystal structures
— Study the homework and tutorial quizzes

 Points, directions and planes
— Know how to define the indices from a drawing
— Know how to create a drawing from the indices

 APF and densities

Area of plane intersected by atoms

Planar atomic density = —
total plane area



SUMMARY OF MILLER INDICES d}ﬁ 0 v‘;!\\m
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Right hand cartesian coords

! (‘travel’)
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Directions Define 2 co-ords; Subtract first one from second one
Clear fractions; [y v ]
o CQfSPQCJn
Planes Define intercepts on the three axes }

Take reciprocals Clear fractions;

e cMJl
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Points

Right hand cartesian coords (‘travel’)
Directions Divide throughout by highest index
Plot corresponding point  conpect origin to point

Planes Take reciprocals

Plot intercepts on the three axes






Chapter 4

Defects

Dislocations

Designation of at% and wt%
Grains, texture, orientation
Hume-Rothery rules




Chapter 5

Diffusion mechanisms

Random walk (Day07)

Fick’s 15t law

Carburization solution to Fick’s 2" law



Chapter 9

Recognize and label 2-phase fields

Recognize and label invariant points
— Congruent melting

— Eutectic and eutectoid

— Peritectic and peritectoid

|_ever rule

Pictures of microstructures (Callister and
lecture)
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Hypereutectoid Steel
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