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Exam #2 Format & Content
FORMAT:

Part I: short-response questions which you will answer without any notes.

Part II: longer, numerical questions for which you may use a 3”(5” card with whatever handwritten notes you wish to fill it with.

CONTENT: 

This exam will cover, in addition to the YSBATs from the last exam, all the material from Chapters 4 - 8 covered in class, plus any additional material I covered in class.

YSBATs: For Exam #2, You Should Be Able To...

Without notes:

Convert between E, P, and time

Define thermodynamics. State the first three laws of thermodynamics (and their proper numbers).

Know what Qh, Qc, Th, Tc and W represent for a heat engine.

Explain how a heat engine works and what limits its maximum theoretical efficiency.

Know the relation between a heat engine and a refrigerator.

Do problems involving the First Law of Thermo.
Explain why an ICE-powered vehicle has an optimal speed.

Describe the three types of heat transfer, give examples of each.

Know how to calculate the R value of materials stacked perpendicular to the direction of heat flow.

Explain which is the better insulator: a material with a higher or lower thermal conductivity. Explain which is the better thermal conductor. Do the same for thermal resistance (R-factor).

Understand what insolation and “the solar constant” are.

Explain what a PCM is, why it is useful, and describe the properties of an ideal PCM.

Describe two or more ways that electricity can be generated from sunlight.

Describe four classes of fossil fuels. Describe the chief similarities and differences (including chemical) between them.

Compare the advantages and disadvantages of the different fossil fuels.

Give some examples of alkanes.

Rank the fossil fuels and other fuels in order of “compactness” (energy per mass).
Explain why a car runs less efficiently at both low speeds and high speeds.

Convert between pressure, force and area.

Know the relation between fluid (air) pressure and the weight of the fluid above. Explain the origin of atmospheric pressure.

List several of the types of pollution we mentioned that are associated with our energy consumption. Describe their chemical composition, their origin, and how they can be reduced.

Balance the reactions by which a catalytic converter can reduce the toxicity of emissions of carbon monoxide, nitrogen oxides and unburned hydrocarbons.

With notes:

Convert between Kelvin, Celsius, Fahrenheit scales.

Calculate the heat involved in an object’s change in either temperature or phase. (and be able to do other “energy” calculations with it: unit conversions, power calculation, etc.)

Calculate the maximum [Carnot] efficiency of a heat engine.

Perform heat flow calculations involving either thermal conductivity or R factor, given a table of the values of either quantity for common materials.

Calculate R factor from thermal conductivity, or vice versa.

Convert between home heating needs and Annual Degree Days.

Calculate the maximum power of sunlight falling perpendicular on a given area.

Apply the equations of physics we introduced in earlier chapters to fossil-fuel related problems.
Calculate the percentage of carbon or hydrogen by weight for a carbohydrate or hydrocarbon with a given chemical formula, given the atomic weights of carbon, hydrogen and oxygen.
Calculate the volume and area of a rectangular box. Calculate the mass & weight of a volume of known density.

Calculate the pressure at the bottom of a column of fluid of known density.

Calculate the buoyant force on an object (a) partly or (b) fully submerged in a fluid.
