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2024 Organic Materials Chemistry I Final Examination

1. Explain the structural differences between high-density polyethylene (HDPE) and
low-density polyethylene (LDPE) using diagrams. Also, describe the differences in their

synthesis methods and properties.

2. [lustrate the structure of syndiotactic polystyrene (at least a tetramer) to show its
stereochemical configuration clearly. Additionally, compare the properties of syndiotactic

polystyrene with those of general polystyrene.

3. ABS resin is a material with improved impact resistance compared to polystyrene.
Show the chemical structure of ABS resin and explain the principle behind its enhanced

impact resistance.

4. Polytetrafluoroethylene has high heat resistance and is used in applications such as
cooking pan coatings. Compare the reasons for its high heat resistance with those of

polyethylene.

5. Show the chemical structure of polylactic acid and explain its synthesis method

independent of fossil fuels, as well as its characteristics and applications.
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7. Provide a schematic diagram of the stress-strain curves for nylon 66, polybutadiene,

and para-aramid on the same axes. Note that only nylon 66 exhibits a yield point.

8. Provide an example of the structure of wholly aromatic polyesters and explain their

characteristics and applications.

9. Describe the components, characteristics, and applications of carbon fiber-reinforced
plastics (CFRP).

10.  Natural rubber stretches when an external force is applied and returns to its original
shape when the force is removed, exhibiting elasticity. Explain this phenomenon based on
changes in molecular chains. Also, explain the differences between natural rubber and

thermoplastic elastomers, as well as the advantages of thermoplastic elastomers.

11.  In AB block copolymers consisting of mutually immiscible A and B components,

describe the changes in phase-separated structures as the composition varies, using diagrams.

12.  Explain the anisotropy in the electrical conductivity of graphite.

13.  Arrange the following polymers in H K W H O
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order of increasing dielectric constant. b Lot NN
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14.  Using diagrams, explain the mechanism of brightness control in liquid crystal displays.



