Teacher’s Guide to Radio JOVE Educational Materials

The following notes and suggestions are designed to assist the teacher in using the Radio JOVE Educational Materials.  In general, the material is aimed at Grade 9-10 and is intended for use with the Earth Science course.  Since the main topic is radio signals from Jupiter and the sun, the best place to incorporate the material would be during the study of the solar system.  The Radio JOVE educational material represents a variety of topics and levels.  Somne or all of the following may apply to the various components:

1. Some of the material may serve as a review of previously covered material.

2. Some of the material may serve as an extension of previously covered topics.

3. Some of the material may use topics covered in Physical Science.  If students have not had Physical Science yet, extra preparation may be necessary.

4. Some of the topics are not covered in standard textbooks so extra preparation (ont the part of both teacher and student) may be necessary.

The purpose of this Teacher’s Guide is to describe the resources included in the Radio JOVE Educational Materials so that the teacher can use this resource in the classroom.  For each section and activity, there is a brief description of the material and a list of support resources available.  All words that appear in vocabulary lists also appear in the Radio JOVE Glossary.

Part 1
Waves

This section describes waves, electromagnetic waves, the electromagnetic spectrum and radio waves in particular.  Since radio waves are of primary interest in Radio JOVE, this type of wave is emphasized and is the only type of wave referred to in the activities.

Vocabulary words include:    waves, propagate, energy, kinetic energy, electromagnetic waves, speed of light, scientific notation, wavelength, frequency, gamma rays, X-rays, nucleus, electrons, ultraviolet, infrared, visible, radio waves, meter, kilometer, hertz, kilohertz, kHz,  megahertz, MHz, antenna, magnetic field lines, Jupiter, Io, ionosphere, AM stations, FM stations

Activity 1-1

This activity introduces and uses the equation


d  =  c t  ;        distance equals speed (of light) times time.

Since large numbers are typical here, scientific notation is defined.  Multiplication in scientific notation is described.  Since only positive exponents appear in the exercises, the negative exponents are not considered to avoid confusion.

The equation  d  =  c t  is solved for time and used in some exercises.  Division in scientific notation is described.  

The time for radio signals to travel between plants in the solar system is determined for various combinations of planets.  To keep the geometry simple, it is assumed in all cases that the planets are on the same side of the sun at their closest points of approach to one another.  Subtraction in scientific notation and standard form are described.

Activity 1-1A
Scientific Notation on the Calculator.

1. This optional activity goes over the keystrokes for using the Texas Instruments TI-30X SOLAR calculator to solve problems in scientific notation.  Other brands of scientific calculators have the same capability but require different keystroke sequences.  Consult the user’s manual for specifics.  Two main advantages of using calculators for scientific notation are

2. All answers are reported in standard form,

3. Addition and subtraction are done without the need for adjusting the power of ten.

“Math Review for Radio JOVE” contains more information on scientific notation, standard form and arithmetic using scientific notation.

Activity 1-2
Wavelength and Frequency

This activity introduces the equation 


c  =  ( f
speed of light equals wavelength times frequency.

Wavelength and frequency are defined and illustrated.  This equation is solved for wavelength and wavelength for various frequencies in the AM and FM bands are calculated. 

Activity 1-3
Jupiter Radio Signals

Methods used in Activity 1-1 and 1-2 are used to find travel times and wavelength for radio signals from Jupiter.

NOTE:

A single number refers to the introductory material for a section.



A two-part number (1-3, for example) refers to an activity.
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B.  PHYSICAL SCIENCE
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C.  LIFE SCIENCE











D.  EARTH AND SPACE SCIENCE
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     Origin and Evolution of the Earth System
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E.  SCIENCE AND TECHNOLOGY
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F.  PERSONAL AND SOCIAL PERSPECTIVES











G.  HISTORY AND NATURE OF SCIENCE
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