Honors Physics Challenge
[image: image1.png]


Overview: We have a unit approaching on the properties of waves as they propagate through solids, liquids, and gases.  There is a list of critical questions with regard to the physics of wave propagation through these three media.  When considering how tsunami waves propagate, or travel across the ocean, it is important to understand wave behavior. Before discussing tsunami waves, this unit defines what a wave is and describes wave characteristics. Comparing wind-generated waves and tsunami waves is useful for understanding the force, scope and potential danger of large tsunamis.

Using data from past tsunami events and known wave characteristics, scientists have developed models for calculating tsunami travel times to deliver warnings to communities that may be impacted by a tsunami. These models make use of complex data based on the size and location of an earthquake, the depth of the ocean as determined by bathymetric measurements, the distance to a given location, the shape of the coastline in impact zones, and past run-up heights.

Tsunami warning center scientists have developed models to predict the tsunami travel times for certain high risk locations. When an earthquake of magnitude 7.5 or higher is generated along a coastal area, warning centers may be able to warn communities of an impending tsunami and give a time estimate of when the first wave will arrive.

Essential Question: 
Which factors affect how tsunamis travel, or propagate?

Enduring Understanding: 
Understanding and modeling how tsunami waves travel helps in the prediction of tsunami travel times, allowing for warnings and evacuations.

Objective: You are a seismologist working on an early warning system for tsunami evacuation.  To do so, you first need to accumulate a wide knowledge base on how a tsunami is triggered and communicate the science behind the natural disaster.  You will in essence be communicating and earthquake that occurs in the ocean that has additional impact as it moves through a different fluid, water!  Not only does it move through water, it is further impacted by the continental shelf.  This lengthy undertaking will be your task.  
Products:

I. You will need to create an oversized diagram of a specific area that will indicate how you are able to determine where the temblor originates as well as how to determine the time it will take to arrive at a distant location.  This may be in the form of a caption annotated diagram with steps and calculations along the progression of the disaster.  You will also create a response measure for one specific earthquake for countries within its scope.   
II. Your second product is the formal research write up on your response measure and background on why it works and what tools and resources are necessary to carry it out.  Within this report you will also be required to discuss the propagation of an earthquake through the medium of a solid, the types of surface motion(s) that are created and their relative impacts, and how an underwater earthquake can have additional consequences.  Discuss further how this earthquake propagates through water and the wave mechanics present in both open water and effects on this wave propagation when it encounters land.

	Components/Requirements of Response Measures Diagram

	1. POSTER: Name of your response measure

	2. POSTER: Poster sized (24” x 36”) response measure

	3. POSTER: Step by step details of the disaster’s propagation as well as the response measures along the way

	4. POSTER: An alert scale for those areas in imminent danger to those who must merely be on alert 

	5. POSTER: Use of a real earthquake in history to carry out your response measure.  This should include intensity and magnitude of the quake, where it occurred (latitude, longitude, city, country…), death toll, dollar amount of damage, and an indication of all countries impacted by the disaster.

	6. REPORT: formal research write up on your response measure and background on why it works and what tools and resources are necessary to carry it out.  Within this report you will also be required to discuss the propagation of an earthquake through the medium of a solid, the types of surface motion(s) that are created and their relative impacts, and how an underwater earthquake can have additional consequences.  Discuss further how this earthquake propagates through water and the wave mechanics present in open water AND effects on this wave propagation when it encounters land.  




Schedule: Due on or by the first day of finals, Thursday, 18 June 2014.  Report can be electronically submitted directly to Mr. F.  Poster will be a physical product.  
Physics Honors Challenge: Grading Criteria and Rubric

	Description
	Points Earned
	Points Possible

	Poster (35 points)
	
	

	Response measure named
	
	2

	Epicenter of earthquake indicated on the map
	
	2

	Radiation of earthquake path indicated on the map
	
	10

	Time indicated for wave propagation to impacted areas
	
	3

	The alert scale for impact levels of the waves
	
	8

	Poster precise, organized and detailed
	
	5

	Type of earthquake indicated
	
	5

	Report (65 points)
	
	

	Background on the physics of earthquakes
	
	10

	Creation of physics of tsunami waves 
	
	10

	Types of surface waves indicated
	
	5

	Analysis of devastation of each type of surface wave
	
	5

	Specific account of damage of student’s chosen quake
	
	5

	An detailed example of how we would triangulate an earthquake
	
	10

	A detailed process that you would have chosen to alert potentially impacted areas
	
	10

	All material referenced correctly using APA formatting that Mr. F has on Edmodo
	
	10

	Project Total
	
	100


