CHEM 104Q2: Introduction to the Chemistry of Materials		           			Dr. Mihalick
Learning Objectives for Exam 3 (Chapters 9-13)						Spring 2026

composition (what elements) & structure (how atoms are arranged)
List sources of raw materials for pottery, glass, bricks, plaster and concrete.
Know typical chemical compositions of pottery, glass, bricks, plaster, cement, and concrete.
Know what chemicals can add color to pottery and glass (review labs 10, 11).
Compare covalent, ionic, and metallic bonding.
Compare crystalline and amorphous materials.
Compare compositions and structures of glass, enamel, pottery, glaze, and fiberglass.
Know typical chemical compositions of semiconductors, superconductors.
Recognize diamond/zinc blende crystal structure of semiconductors.
Predict which dopants will produce n-type and p-type semiconductors.
Analyze effects of composition on sustainability of production, and recycling, of electronic devices.
Explain how nanoscale compares to the traditional scale of materials.

properties
Explain brittleness of ceramics in terms of bonding. 
Predict the effects of compression and tension on pottery.
Describe mechanisms for heat conduction through all material classes.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Explain the high chemical stability of ceramics.
Describe light scattering by particles.
Know how composition affects melting point, strength, index of refraction, thermal expansion.
Compare the properties of bricks and concrete with those of other building materials.
Interpret band structures of conductors, semiconductors, insulators.
List unusual properties found in advanced materials.

synthesis & processing
Describe the stages in the evolution of porcelain from dried clay.
Predict how the oxygen content in kiln atmosphere will affect a product.
Compare traditional glass manufacturing to the sol-gel method (review lab 11)
Describe ways to modify glass: shaping methods, tempering, etching, devitrification. 
Describe manufacturing methods for bricks.
Describe transformation of limestone into cement.
Predict effects of accelerated drying on pottery, concrete (review lab 12).
Describe strategies that could improve sustainability of concrete manufacturing.
Explain theory behind methods for growth and refining of silicon.
Describe fabrication methods for semiconductor devices.
Describe self-assembly.
Discuss methods for reuse and recycling of trash.

performance
Explain how porosity variations in pottery determine uses.
Compare performance of ceramics, metals and polymers in various applications.
Compare glass, pottery, plastic, and metals for kitchen use.
List advantages of composite materials (fiberglass, enamelled metal, concrete, reinforced concrete). 
Describe construction materials that can increase the sustainability of buildings.
Compare LEDs to incandescent and fluorescent light bulbs.
Explain why LED colors are affected by chemical composition.
Discuss ethical issues associated with e-waste.
Describe how advanced materials can have superior performance in applications.
Explain how a hypothesis is used to design research experiments.
Describe the role of federal funding in scientific research.
In the table list similarities and differences for pottery, glass, and semiconductors.
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