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$—Z 4512 Chapter I Introduction (X IEIEFRmE1-2)
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HENE
F—T ZRBAE Section 1 Historical Perspectives
BT MRS MEE Section 2 The relationship between Structure and Property
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1. What is meant by “top-down” or “bottom-up” synthetic approaches? Provide applications of
each.

2. When a new technology is introduced, the consumer price is astronomical. What are the factors
that govern when and how much this price will be lowered? Cite specific examples.

PFE EZSMUE Chapter I Solid State Chemistry (Z1E3EFRm1-2)
VRIS SH, JE10URMY
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F—T BIKRSIERM Section 1 Amorphous vs. Crystalline Solids
FEZT #AVEAE! Section 2 Types Of Bonding in Solids
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. BT 1. Ionic Solids
. ZJE# 2. Metallic Solids
« A8 3. Covalent Network Solids
. 7 F8E 4. Molecular Solids
T3 @Rff Section 2 Crystalline Solids
—. mRAEKEAR 1. Crystal Growth Techniques
. BRPRZER 2. Crystal Structures
PorB gl TR AL
Point: To understand the crystal structure
« AR A B 3. Crystal Symmetry and Space Groups
PUAE R ERX R
Point: To understand symmetry operations
MO, EiRIIXSTZRATITHR 4. X-Ray Diffraction from Crystalline solids
PO E T AR XU AT R B
Point: To understand the principles of X-ray diffraction
Fi. SEfREEE 5. Crystal Imperfections
PUAE gl AR LR DL BRI
Point: To understand common imperfections in crystal solids
75~ R EL: T 6. Physical Properties of Crystals
PorB gl PRARSE I STERERIR R
Point: To understand the relationship between structure and property
. EAT R BE-EE AT EE1E 7. Bonding in Crystalline Solids: Introduction to Band Theory
PosE gl BRI IS IEAE S
Point: To understand the basic of band theory
PIT FTEMAE Section 4 The Amorphous State
—. WR-EERILFE 1. Sol-Gel Processing
. BH 2. Glasses
=, JR#EMAEL 3. Cementitious Materials
VY. Pg#% 4. Ceramics
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1. What are the differences between amorphous and crystalline materials? Cite examples of each.

2. Describe some techniques used to fabricate amorphous or crystalline materials.
3. What is the difference between point groups and space groups?

=5 &8 Chapter Ill Metals (F1ZiEFrm1-2)
PRI 1R, JL2URmS
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F—T EBRLEMSMB Section 1 Metallic Structures and Properties
—. -S4 AL 1. Phase Behavior of Iron-Carbon Alloys
—. #EEAL 2. Hardening Mechanisms of Steels
=, A5 3. Stainless Steels
V9. e84 )8 &4 4. Nonferrous Metals and Alloys
BT EBRFRMALIESEIE Section 2 Metal Surface Treatments for Corrosion Resistance
F=T5 Wi Section 3 Magnetism
FET5 iES MR} Section 4 Reversible Hydrogen Storage
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1. What is the difference between substitutional and interstitial dopants? Provide examples for

each type.



2. Explain why many ferrimagnetic materials crystallize in a spinel lattice.

BIE F 54K Chapter IV Semiconductors (ZIEFEHRE1-2)
VRIS : 4, L8RS
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FESREM R KR Section 1 Properties and Types of Semiconductors
ERIR A Section 2 Silicon-Based Applications

KIHZHRE Section 3 Light-Emitting Diodes

EFHL Section 4 Thermoelectric Materials
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1. Explain how LEDs/OLEDs operate, and think of some intriguing applications for these types of
materials.
2. How are the bandgap and dielectric constant of a thin film determined experimentally?

BAHE S5 Chapter V Polymeric Materials (ZEfgtrm1-2)
VRN 1, FL2URY

T BEYING R 5573 Section 1 Polymer Classifications and Nomenclature
T3 BBAHIIE Section 2 Polymerization Mechanisms

T BEYIKRA Section 3 Applications of Polymers

T RIF Section 4 Polymer Additives

1. Explam the differences between a thermoplastic and thermoset.
2. What are the structures of conductive polymers, and what is the mechanism for electronic
transport in the solid-state?

FARE KM E] Chapter IV Semiconductors  (ZIEIEHRR1-2)
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F—T MARMBIEIFEM Section 1 Properties and Types of Semiconductors
BT PAKILARE N Section 2 Silicon-Based Applications

=% RF Section 3 Light-Emitting Diodes
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1. What are some examples of “self-cleaning” coatings? How do these work?

2. Describe a “top-down” and “bottom-up” approach to synthesizing 0-D nanostructures.

3. Describe the Vapor-Liquid-Solid, Solution-Liquid-Solid, and Solid-Liquid-Solid synthetic
routes for 1-D nanostructural growth. Make sure you discuss the experimental setup and required
precursor(s) for each technique, as well as the morphological control (i.e., control over thickness,
length, chirality, etc.) one would have for each technique.

FLE MR AR Chapter VII (LIRS 12-1)
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T B FEMIR Section 1 Electron Microscopy

T RESFEFRMFAR Section 2 Surface and Interface Characterization Techniques
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£ FHEIRET R Section 3 Scanning Probe Microscopy



FET BARIESAR Section 4 Bulk Characterization Techniques
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1. What are the differences between STM and AFM, providing examples of their applications?
2. What characterization techniques would be best suited for the following:
(a) Analysis of a thin film (20 nm thickness) for Na content (very precise value is desired).
(b) Determination of the Li content of a thin film — comparison of the surface concentration with
the Li content at a depth of 100 nm below the surface (diffusion study).
(c) Assess whether a new synthetic procedure to grow TiO2 nanoparticles was successful or not.
(d) Determine the lattice parameters of metallic ReO3 nanoparticles.
(e) Determine the percentage yield and purity for a batch of single-walled carbon nanotubes.
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