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Exam #3 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 two exams, all the material from Chapters 8 - 11, and 13 covered in class, plus any additional material I covered in class.

YSBATs: For Exam #3, You Should Be Able To...

Without notes:

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

Compare and contrast “Montreal” and “Kyoto”, explaining what each one is.

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.

Describe the difference between the electromagnetic radiation from the Sun and that from the Earth.

Discuss the evidence that global warming may already be underway, and at least one counter-argument against the evidence.

List three greenhouse gases. Explain how the greenhouse effect can produce global warming. 

Describe two ways that ozone is an environmental issue. Compare and contrast the “good” ozone and the “bad” ozone. Explain what the ozone layer is, what classes of chemicals can destroy it, and what the effects of destroying this layer would be. Discuss its current status.

Define current and voltage. Give the units of P, V, I, and R.

Explain what the units of A·h measure.

State Faraday’s Law of Induction. Explain how it applies to electric generators and transformers.

Explain how a transformer works and how effective it is for AC and DC voltages. Explain why power companies use transformers before and after transmitting electricity through power lines. Discuss how the power, voltage and current on the two sides of a transformer compare.

State which electrical quantity is responsible for physiological effects and how much is lethal.

Define isotope.

Compare the relative size of an atom and a nucleus.

Explain what atomic mass and atomic number mean. Be able to solve for both values for a nuclear reaction having one unknown component. Be able to solve for neutron number, given these other two values.

Explain why the periodic table gives non-integer values for atomic mass.

Describe the relation between activity, the number of radioactive atoms, and the half life.

With notes:

Calculate the volume and area of a rectangular box. Calculate the mass & weight of a volume of known density. 

Convert between pressure, force and area.

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.

Convert between current, charge and time.

Convert between voltage, charge and potential energy.

Convert between cost, cost per kWh, power and time.

Given two of the following quantities, calculate the other two: P, V, I, and R.

Convert between the charge of a battery in A·h, the energy storage and voltage.

Convert between a transformer’s turns ratio on the one hand, and V, P and I on the primary and secondary on the other.

YSSBAT: You Should Still Be Able To...
Calculate the efficiency of a heat engine

Convert between different units of energy

Calculate kinetic energy and gravitational potential energy

