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Sec 49, Math Science

Portfolio Project Proposal
Topic proposed:
A study about “Snake Robot”

Why I chose this topic:


Because I am interested in biological snake locomotion, when I have read a news [1] “Snakelike Robots May Fight Terror, Save Lives” then I have a good idea. I think the lateral undulation of snake motion is more efficient. So, I wanted to study about evolution of snake and how it can help us in dangerous time.
[1] http://news.nationalgeographic.com/news/2003/01/0115_030115_snakebot_2.html

My sources:

Locomotion of snake robot


http://voronoi.sbp.ri.cmu.edu/research/rsch_locomotion.html

Limbless Locomotion: Learning to Crawl with a Snake Robot


http://www.solarbotics.net/library/pdflib/pdf/limbless_locomotion.pdf

NASA developing snakebot

http://www.nasa.gov/centers/ames/news/releases/2000/00_66AR_prt.htm

1. Vertebrate- Almost all limbless vertebrates
2. Undulation- Biologists do not agree on the energetic cost of snakes using lateral undulation
3. Energetically- the mode of motion is energetically expensive and slow.
4. Concertina- This mode of locomotion is a special case of concertina using static friction
5. Preliminary- Hirose has made some preliminary observations on biological snakes trying to understand their biomechanics of movement in concertina.

6. Implement- Nobody has yet implemented this mode of locomotion on robotic snakes
7. Irregularity- The snake uses small irregularities in the surface against which it pushes sideways.
8. Extraterrestrial-The robot serpent, able to independently dig in loose extraterrestrial soil
9. Obstacle-If it comes to an obstacle, the robot will continue to try to go over it
10. Advantages-One of the many advantages of the snake-based design is that the robot is field-repairable.
11. Scaffold-We even hope to show that it can climb scaffolds and go into cracks
12. Identical-We can include a bunch of identical spare modules with the snake on a space mission
13. Pervasive-Biological Snake are pervasive across the planet.
14. Utilize-A guided learning process is utilized.
15. Susceptible-Real mechanisms are susceptible to breakdown and wear. 
16. Astonishing-Movement have mirrored animals to an astonishing degree.
17. Configuration-These challenges include configuration.
18. Negotiation-Walking mechanisms offer extreme terrain negotiation for a given scale and provide discrete.
19. Constellation-Terrain contacts in vehicles from a constellation of point on the terrain.
20. Numerous-While there have been numerous wheeled trackless “trains”.
A Vocabulary list of 20 words must be submitted once the teacher has approved of your topic and materials.

1. Capability
	Sentence from the source
	It would be wonderful to capture these broad features of movement and capability in man-made equivalents.

	The meaning I guessed
	I think it mean to ability

	The meaning from dictionary
	(n.)A talent or ability that has potential for development or use.

	Synonym(s)
	Ability, competency, capableness

	Antonym(s)
	incapability, incapableness

	My own sentence
	Capability compares a process against its specification.


2. Undulation

	Sentence from the source
	Biologists do not agree on the energetic cost of snakes using lateral undulation.

	The meaning I guessed
	S shape motion

	The meaning from dictionary
	(v.)Having small hills and slopes that look like waves.

	Synonym(s)
	Wave, billowing

	Antonym(s)
	-----------------------

	My own sentence
	Lateral undulation is the most primitive of vertebrate locomotors patterns.



3. Energetically

	Sentence from the source
	The mode of motion is energetically expensive and slow.

	The meaning I guessed
	Something about Energy

	The meaning from dictionary
	(adv.)Possessing, exerting, or displaying energy, relating to energy

	Synonym(s)
	active

	Antonym(s)
	inactive

	My own sentence
	Russia should export education more energetically.


4. Concertina

	Sentence from the source
	This mode of locomotion is a special case of concertina using static friction.

	The meaning I guessed
	A musical instrument

	The meaning from dictionary
	(n.)A small hexagonal accordion with bellows and with buttons for keys.

	Synonym(s)
	-----------------------

	Antonym(s)
	-----------------------

	My own sentence
	A concertina is a melody instrument.


5. Preliminary

	Sentence from the source
	Hirose has made some preliminary observations on biological snakes trying to understand their biomechanics of movement in concertina.

	The meaning I guessed
	Basic step, prepare

	The meaning from dictionary
	(adj.) Prior to or preparing for the main matter, action, or business; introductory or prefatory.

	Synonym(s)
	preparatory, introductory, prefatory

	Antonym(s)
	closing, concluding, final

	My own sentence
	I present a preliminary checklist of the plant species.


6. Implement

	Sentence from the source
	Nobody has yet implemented this mode of locomotion on robotic snakes.

	The meaning I guessed
	tools

	The meaning from dictionary
	(n.) A tool or instrument used in doing work

	Synonym(s)
	Instrument, tool

	Antonym(s)
	-----------------------

	My own sentence
	This paper presents a fully implemented data.


7. Irregularity

	Sentence from the source
	The snake uses small irregularities in the surface against which it pushes sideways.

	The meaning I guessed
	a lack of symmetry

	The meaning from dictionary
	(n.)The quality or state of being irregular, an irregular asymmetry in shape; an irregular spatial pattern.

	Synonym(s)
	asymmetry, imbalance

	Antonym(s)
	regularity

	My own sentence
	There was one irregularity in my build procedure.


8. Extraterrestrial
	Sentence from the source
	The robot serpent, able to independently dig in loose extraterrestrial soil.

	The meaning I guessed
	Exceptional population

	The meaning from dictionary
	(adj.)Originating, located, or occurring outside Earth or its atmosphere

	Synonym(s)
	alien

	Antonym(s)
	-----------------------

	My own sentence
	I don’t believe in extraterrestrial theories.


9. Obstacle
	Sentence from the source
	If it comes to an obstacle, the robot will continue to try to go over it.

	The meaning I guessed
	

	The meaning from dictionary
	(n.)One that opposes, stands in the way of, or holds up progress.



	Synonym(s)
	Hindrance, obstruction

	Antonym(s)
	clearance

	My own sentence
	The tutorial builds upon our work tackling basic obstacle avoidance.


10. Advantage

	Sentence from the source
	One of the many advantages of the snake-based design is that the robot is field-repairable.

	The meaning I guessed
	benefit

	The meaning from dictionary
	(n.)A beneficial factor or combination of factors.

	Synonym(s)
	Profit, benefit

	Antonym(s)
	Handicap, disadvantage

	My own sentence
	If you have an advantage, you can do something more easily than other people.


11. Scaffold
	Sentence from the source
	We even hope to show that it can climb scaffolds and go into cracks.

	The meaning I guessed
	platform

	The meaning from dictionary
	(n.)A temporary platform either supported from below or suspended from above, on which workers sit or stand when performing tasks at heights above the ground.

	Synonym(s)
	platform

	Antonym(s)
	-----------------------

	My own sentence
	A wood scaffold was erected around the monument for the project.


12. Identical
	Sentence from the source
	We can include a bunch of identical spare modules with the snake on a space mission.

	The meaning I guessed
	identify

	The meaning from dictionary
	(adv.)Being the same, Exactly equal and alike, Having such a close similarity or resemblance as to be essentially equal or interchangeable.

	Synonym(s)
	Equal,same,alike,like

	Antonym(s)
	Different,dissimilar,various,diverse

	My own sentence
	They have identical DNA.


13. Pervasive

	Sentence from the source
	Biological Snake are pervasive across the planet.

	The meaning I guessed
	To diffusion

	The meaning from dictionary
	(adv.)Having the quality or tendency to pervade or permeate.



	Synonym(s)
	pervading

	Antonym(s)
	-----------------------

	My own sentence
	Poverty is pervasive throughout the country.


14. Utilize

	Sentence from the source
	A guided learning process is utilized.

	The meaning I guessed
	make work or employ (something)

	The meaning from dictionary
	(V.)To put to use, especially to find a profitable or practical use for

	Synonym(s)
	usage, utilization

	Antonym(s)
	-----------------------

	My own sentence
	The teachers were unable to utilize the new computers.


15. Susceptible

	Sentence from the source
	Real mechanisms are susceptible to breakdown and wear.

	The meaning I guessed
	sensitive

	The meaning from dictionary
	(adj.)Likely to be affected

	Synonym(s)
	 sensitive

	Antonym(s)
	insusceptible, unsusceptible

	My own sentence
	The elderly are among those most susceptible to being sickened by bacteria in food.


16. Astonishing

	Sentence from the source
	Movement have mirrored animals to an astonishing degree.

	The meaning I guessed
	so surprisingly impressive as to stun or overwhelm.

	The meaning from dictionary
	(v.)To fill with sudden wonder or amazement.

	Synonym(s)
	surprise, amazement,

	Antonym(s)
	-----------------------

	My own sentence
	The results are often astonishing.


17. Configuration

	Sentence from the source
	These challenges include configuration.

	The meaning I guessed
	A system design that duplicates components to provide alternatives in case one component fails.

	The meaning from dictionary
	(n.)The set of constituent components, such as memory, a hard disk, a monitor, and an operating system, that makes up a computer system.

	Synonym(s)
	constellation

	Antonym(s)
	-----------------------

	My own sentence
	This configuration has the advantage to allow the robot to run independently from the computer.


18. Negotiation
	Sentence from the source
	Walking mechanisms offer extreme terrain negotiation for a given scale and provide discrete.

	The meaning I guessed
	an exchange of views on some topic.

	The meaning from dictionary
	(n.)A discussion intended to produce an agreement.

	Synonym(s)
	talks, dialogue

	Antonym(s)
	-----------------------

	My own sentence
	Negotiation is having a discussion.


19. Constellation

	Sentence from the source
	Terrain contacts in vehicles from a constellation of point on the terrain.

	The meaning I guessed
	an arrangement scheme.

	The meaning from dictionary
	(n.)A gathering or an assemblage, especially of prominent persons or things, a set or configuration, as of related items, properties, ideas, or individuals

	Synonym(s)
	configuration

	Antonym(s)
	-----------------------

	My own sentence
	I’m learning the constellations inside, but need to spend more time outside.


20. Numerous

	Sentence from the source
	While there have been numerous wheeled trackless “trains”.

	The meaning I guessed
	About numbers data

	The meaning from dictionary
	(adj.)Amounting to a large number; many.

	Synonym(s)
	many

	Antonym(s)
	-----------------------

	My own sentence
	Participants had been admitted numerous times.
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Introduction


Biological locomotion of snake is pervasive across the earth. Their locomotion modes and physiology make them supremely adapted for wide variety of terrains, environments and climates that they inhabit. They supposedly lost their limbs to move effectively in cluttered environment and when they returned to the surface with open flat terrains. They developed new modes of locomotion without the need to legs .It is wonderful movement adaptation.

For centuries, Inventors have created a menagerie of machines whose appearance and movement have mirrored animal to an astonishing degree. The Snake Robot is one of them because the Inventors interested in their intelligent locomotion.
Out Line for “A study about Snake Robot”

I. introduction


A.
Thesis Statement:
This report interested in biological snake locomotion and study about evolution of snake robots for development and how it can help us in dangerous situation.

II. Body


A.
First Supporting Idea (Topic sentence):
Biological aspect



1. Biological snake locomotion.



2. Snake locomotion analysis.


B.
Second Supporting Idea (Topic sentence):
Technological aspect


1. Snake locomotion applied to Robotic Technology.



2. Development of Snake Robotics.


C.
Third Supporting Idea (Topic sentence):
Useful &Planning


1. A Snake Robot to rescue.



2. Future works.

Conclusion


In this report, I have presented about Snake Robot in Biological aspect and Technological aspect. It has shown about why they are useful in dangerous situation and development planning for the future.
Pongtep Suksubsri

493 35772 23

Sec 49

Invention of the Century: Internet

The history of computers only once in a lifetime, a new invention come about to touch every aspect of our lives. Such devices changed the way we work and live. A machine that has done all this and more now exists in nearly every work in everywhere. For centuries, the computers have numerous useful functions. Specifically, an incredible invention “Internet” that is one of the most widely used technology around the world. It is used primarily by academic and the scientific community for conducting researches. Specific topics can be found in the internet to search through thousand of computers database around the world.
An Internet sometimes called simply “Net”. It is a worldwide system of computer networks. It was conceived by the Advanced Research Projects Agency* (ARPA) of the U.S. government in 1969 and was first known as the ARPANET. The primary purpose was to create an internet network that would allow users of a research computer at one university to be able to talk to research computers at other universities.
For advantages & disadvantage question, I interested in individual internet users. The internets are able to communicate more easily. Specifically, e-mail rapidly out grown original mail sending news and entertainment. It can obtain from the Internet quickly and bills can pay online faster and more convenience.
However, there are negative sides. You have been getting addicted to Internet. Many people have spent most of their time in front of their computers and more of the world’s youth are becoming addicted to Internet chat rooms. Not only are Internet chat room relationships leading to impersonal contact of people hiding flaws behind anonymity. They are leading to the abduction of many underage individuals.
References
http://en.wikipedia.org/wiki/Internet
http://www.davesite.com/webstation/net-history.shtml
http://www.kudzumonthly.com/kudzu/jul01/addiction.html
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Introduction


Biological locomotion of snake is pervasive across the earth. Their locomotion modes and physiology make them supremely adapted for wide variety of terrains, environments and climates that they inhabit. They supposedly lost their limbs to move effectively in cluttered environment and when they returned to the surface with open flat terrains. They developed new modes of locomotion without the need to legs .It is wonderful movement adaptation.


For centuries, Inventors have created a menagerie of machines whose appearance and movement have mirrored animal to an astonishing degree. The Snake Robot is one of them because the Inventors interested in their intelligent locomotion.
Biological aspect: Biological snake locomotion& Snake locomotion analysis.

The kind of locomotion a snake uses in any particular instance depends on several factors such as the kind of surface it is crawling on and its speed. In fact, an individual snake can use most or all of the four modes and it can even use two modes in different parts of the body. Below are descriptions of the various modes of snake locomotion  
[image: image2.jpg]


1. Lateral Undulation is the common locomotion of snakes. Waves of lateral bending are propagated along the body from head to tail but lateral undulation is unique in a bend contacts a surface object such as a rock or stick.
[image: image3.jpg]


[Although, in the propulsive mechanism (Robot) is very different]

[image: image4.jpg]


2. Concertina locomotion involves alternately pulling up the body into bends and then straightening out the body forward from the bends. Concertina locomotion is used in crawling through tunnels or narrow passages and in climbing.


3. Linear locomotion (Rectilinear) is movement in a straight line. It is used mainly by large snakes. In locomotion, the belly scales are alternately lifted slightly from the ground and pulled forward and then pulled downward and backward.
[image: image5.jpg]


4. Side winding is used by many snakes crawling on smooth or slippery surfaces. This mode of locomotion is a special case of concertina using static friction but it was previously believed to be a form of lateral undulation so from an update define, An each point along the body is sequentially placed in static (rather than sliding) friction with the substrate. Segments of the body are lifted off the ground between the regions in static contact with the ground.
[Side winding is similar to lateral undulation in the pattern of bending]

Technological aspect: Snake locomotion applied to Robotic Technology.

Snake robots have a number of useful features and applications. One of the fundamental issues is an understanding their locomotion. How a snake moves is not so evident. There have been several projects relates to snake manipulation and locomotion. In fact, the design and implementation of snake robot is the confluence of several technologies such as actuation, form and structure, electronics, control, sensing but a few success snake robots have been built because an inventors have been limited to providing qualitative description of snake locomotion and the classifications of gaits. Therefore, they have shown only limited locomotion in the form of types of gaits. 
Technological aspect: Development of Snake Robotics.

This section will introduce about some type of snake robot that have been first developed at Hirose Lab. The first successful snake robot developed by Hirose. 

It was the active cord mechanism (ASM-III, 1972).It was in fact a 2-dimensional robot that generated propulsion force using the same creeping propulsion movement principles that direct the locomotion of real snake. In 1995, a self-contained version of this snake robot was build (ACM-R1).The ACM series was followed by a model capable of 3-dimentional motion (3D).Now, the latest model is ACM-R3.It is a self-contained and semi-autonomous. It is not only feature 3D motion but it also extends the capabilities of real snake. It is a model of robot for search and rescue operations.
[image: image1.jpg]



ACM-R3

Useful &Planning: A Snake Robot to rescue.

Snake Robot has many more degree of freedom than other robots and rescue machinery. It also offers unique forms of mobility particularly well-suited to confined areas. It can move into places that are too dangerous for humans to enter. It can climb up stairs and twist itself round corners. A snake robot can perform life-saving operations during a fire and it can find a victim in collapsed building with searching system.

Useful &Planning: Future works

Inventors hope to make snake robot muscles out of artificial plastic or rubber materials. At the moment, NASA engineers are developing an intelligent robot snake that may help explore other world and perform construction tasks in space. They hope a snake robot will able to independently dig in loose extraterrestrial soil.

In this paper, I have shown snake robot introduction. It is a summary of numerous resource (3 source and others).Obviously, you will known a snake locomotion and how they developed to Snake Robot. However, it has shown only my aspect point so if you interested in, you will “find a need, fill a need” 
Summary

.................Golf is unlike sports that use a standardized playing field. An old-styled golf uses the widespread landscape and damage environment. This article has shown about how old-styled golf can harm the environment.

.................The booming golf trade in Asia creates a haven for golfers and

a nightmare for environmentalists because A golf course areas  has created by clear-cut the forests and use tractor to level hilltops and fill in valleys, which  can cause tree damage, decrease the soil’s ability to maintain water efficiently.

Some report has reflected problem to surprising degree. It has shown a combat weed and kill insect in widespread golf area so they need a lot of insecticides, fertilizer and herbicides.

.................Global Anti-Golf Movement say have caused health problems

Among golfers, workers a near by residents. Specifically, Thailand has a Anti-golf movement activitist and she said that golf course developers in Thailand use a mixture of hazardous insecticides, herbicides including some containing toxic compounds, which can cause health damage such as headaches and skin irritations.

.................Considered insecticide and herbicide, we can see an effect of them. A toxin can kill a fish and aquatic life. Also, the insecticides evaporate in the air, which can cause lung damage and respiratory problem. 

.................From all of this, you can see the problem of golf course in environmental aspect. It has shown an environmental problem that we must worry. I think this article can tell you “how to saving our environment in everywhere” .

Solution

................I think the way for solving this problem is use a natural insecticide such as tobacco (nicotinia),pyrethrum.The Golf course'manager must command a gardener to use natural insecticide substitute for Chemical insecticide and invite an environmentalist to examine a toxic and appraise an quality of environment in golf coures. For government,I think they will consider this problem and write a Law for control and managing for quality of environment.
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Portfolio Project Proposal

Topic proposed:
A study about “Acid Rain”

Why I chose this topic:


Because I have done a student’s workbook (EXPII, theme two: environment) then I have an idea (to do my project). I think an acid rain problem is one of an important problem that is causing a serious effect now. So, I want to known how acid rain creates environmental problems and how to solve them.
My sources:

U.S. Environmental Protection Agency


http://www.epa.gov/airmarkets/acidrain/

Environmental Literacy Council


http://www.enviroliteracy.org/article.php/2.html

Effect of acid rain on an ecosystem


http://www.geocities.com/CapeCanaveral/Hall/9111/DOCS.HTML
A Vocabulary list of 20 words must be submitted once the teacher has approved of your topic and materials.

1. Exhaust
	Sentence from the source
	These dangerous chemicals come from the smoke that pours from factory chimneys and exhaust from car tail pipes.

	The meaning I guessed
	I think it mean to smoke

	The meaning from dictionary
	(n.) the waste gas from an engine, esp. from a car, or the pipe this gas flows through. 

	Synonym(s)
	Ability, competency, capableness

	Antonym(s)
	incapability, incapableness

	My own sentence
	Car exhaust is a major source of air pollution in the Bangkok.


2. Precipitation
	Sentence from the source
	Acid Rain or more precisely acid precipitation is the word used to describe rainfall that has a pH level of less than 5.6.

	The meaning I guessed
	The chemical reaction

	The meaning from dictionary
	(n.) a solid substance which is produced from a liquid during a chemical process.

	Synonym(s)
	-----------------------

	Antonym(s)
	-----------------------

	My own sentence
	Acid precipitation is caused when the burning of fossil fuels emits sulfur dioxide into the atmosphere.


3. Imperceptible
	Sentence from the source
	The effects of acid deposition may be almost imperceptible.

	The meaning I guessed
	A few , a little

	The meaning from dictionary
	(adv.) (of an action or change) so slight that it cannot be noticed 

	Synonym(s)
	active

	Antonym(s)
	inactive

	My own sentence
	Air pollution also makes an imperceptible contribution to asthma exacerbations.


4. Terrestrial 
	Sentence from the source
	Terrestrial animals dependent on aquatic ecosystems are also affected.

	The meaning I guessed
	About geology, a world

	The meaning from dictionary
	(adj.)specialize(of animals) living on the land rather than in the sea or air, a formal relating to the planet Earth

	Synonym(s)
	Earthly,physical,worldly

	Antonym(s)
	heavenly, otherworldly

	My own sentence
	Soil chemistry is analyzed in terrestrial ecosystems.


5. Irritation
	Sentence from the source
	The dioxide and nitrogen oxide emission gives risk to respiratory problems such as dry coughs, asthma, headaches, eye, nose, and throat irritation.

	The meaning I guessed
	Make a problem

	The meaning from dictionary
	(n.) It is an antiseptic cream suitable for minor skin irritations.
The strap had rubbed against his skin and caused irritation.

	Synonym(s)
	Nuisance, annoyance,

	Antonym(s)
	pleasure

	My own sentence
	Carbon monoxide (CO) can cause irritation of the respiratory tract.


6. Aggravate
	Sentence from the source
	Acid rain can aggravate a person's ability to breathe and may increase disease which could lead to death.

	The meaning I guessed
	Worse , less 

	The meaning from dictionary
	(v.) to make a bad situation worse, to make a disease worse.

	Synonym(s)
	Worsen, exacerbate, deteriorate

	Antonym(s)
	Ameliorate,enhance

	My own sentence
	Air pollution can also aggravate asthma and cause asthma episodes.


7. Vulnerable
	Sentence from the source
	European countries have reported a significant recovery of forests once considered to be particularly vulnerable to acidic precipitation.

	The meaning I guessed
	weak

	The meaning from dictionary
	(adj.) able to be easily physically, emotionally, or mentally hurt, influenced or attacked.

	Synonym(s)
	Fragile,weak,defenceless

	Antonym(s)
	invulnerable, powerful

	My own sentence
	The lake is very vulnerable to pollution.


8. Investigate
	Sentence from the source
	The survey investigated the effects of acidic deposition in over 1,000 lakes larger than 10 acres and in thousands of miles of streams believed to be sensitive to acidification.

	The meaning I guessed
	To proof 

	The meaning from dictionary
	(v.) to examine a crime, problem, statement, etc. carefully, especially to discover the truth.

	Synonym(s)
	Examine,inquire,explore

	Antonym(s)
	-----------------------

	My own sentence
	I will investigate the causes of and solutions for acid rain.


9. Susceptible
	Sentence from the source
	Streams flowing over soil with low buffering capacity are as susceptible to damage from acid rain as lakes.

	The meaning I guessed
	sensitive

	The meaning from dictionary
	(adj.) easily influenced or harmed by something.



	Synonym(s)
	Responsive, receptive

	Antonym(s)
	insensitive

	My own sentence
	Children are often more susceptible to the health effects of air pollution.


10. Tolerate
	Sentence from the source
	Some types of plants and animals are able to tolerate acidic waters.

	The meaning I guessed
	Tolerant

	The meaning from dictionary
	(n.) an animal's or plant's ability not to be harmed by a drug or poison over a long period of time.

	Synonym(s)
	Bear, patiently,sufferance,endurable

	Antonym(s)
	Impatient,

	My own sentence
	Biological assessment is based on the fact that different species tolerate pollution in different ways.


11. Critical
	Sentence from the source
	The impact of nitrogen on surface waters is also critical.

	The meaning I guessed
	dangerous

	The meaning from dictionary
	(adj.) extremely serious or dangerous.

	Synonym(s)
	Dangerous, risky , perilous , hazardous

	Antonym(s)
	Safety, security

	My own sentence
	Air pollution in Bangkok has reached critical levels.


12. Emission
	Sentence from the source
	However, liming does often permit fish to remain in a lake, allowing the native population to survive in place until emissions reductions reduce the amount of acid deposition in the area.

	The meaning I guessed
	To send out something

	The meaning from dictionary
	(n.) an amount of gas, heat, light, etc. that is sent out.

	Synonym(s)
	radiation

	Antonym(s)
	-----------------------

	My own sentence
	Vehicle emissions are a major contributor to air pollution levels in Asia.


13. Colleague.
	Sentence from the source
	EPA scientists and their colleagues must assess the reductions to make sure they are achieving the results that Congress anticipated.

	The meaning I guessed
	A friend

	The meaning from dictionary
	(n.) one of a group of people who work together

	Synonym(s)
	Associate,co-worker,partner

	Antonym(s)
	-----------------------

	My own sentence
	Ambulance men called to rescue their colleague.


14. Cumulative.
	Sentence from the source
	Acid deposition is caused by the cumulative actions of millions of individual people.

	The meaning I guessed
	To additive

	The meaning from dictionary
	(adj.) increasing by one addition after another

	Synonym(s)
	Increasing

	Antonym(s)
	Decreasing


	My own sentence
	Cumulative effect is an important way through which the pollutants affect public health.


15. Amendment
	Sentence from the source
	The GAO assesses the effects of the Clean Air Act Amendments of 1990 on reducing two significant causes of acid rain; sulfur dioxide and nitrogen oxide.

	The meaning I guessed
	a discussion in meeting

	The meaning from dictionary
	(n.) a change made to the words of a text, a change to a law that is not yet in operation and is still being discussed.

	Synonym(s)
	Correction , revision , improvement

	Antonym(s)
	Decay , deterioration

	My own sentence
	I am offering an amendment to correct this problem.


16. Thrive
	Sentence from the source
	Most biological life thrives best within a narrow range of pH levels, near neutral or 7.0

	The meaning I guessed
	Can survive

	The meaning from dictionary
	(v.) to grow, develop or be successful

	Synonym(s)
	Grow , increase

	Antonym(s)
	Decrease , fail

	My own sentence
	Some species of Bacteria can thrive in extremes of temperature.


17. Excess
	Sentence from the source
	Excess nutrients can reduce plant growth.

	The meaning I guessed
	more

	The meaning from dictionary
	(adj.) Extra , too much

	Synonym(s)
	Surplus , surfeit , superfluous

	Antonym(s)
	Deficit , 

	My own sentence
	The main cause of excess pollution in our air has been the burning.


18. Corrosive
	Sentence from the source
	Acidic precipitation is corrosive of metals and alkaline building materials such as marble and limestone.

	The meaning I guessed
	damage 

	The meaning from dictionary
	(adj.)A corrosive substance causes damage by chemical action.

	Synonym(s)
	Eroding , caustic

	Antonym(s)
	-----------------------

	My own sentence
	The corrosive nature of acid rain causes widespread damage to the environment.


19. Extinction
	Sentence from the source
	We may cause ourselves to kill all our natural resources, which would lead to the extinction of all life on this planet, even humans.

	The meaning I guessed
	Lost(Species)

	The meaning from dictionary
	(adj.) Not now exists.

	Synonym(s)
	nonexistence

	Antonym(s)
	generation

	My own sentence
	Most whale species are at risk of extinction.


20. Estimate
	Sentence from the source
	It has been estimated that acid rain causes $1 billion worth of damage in Canada every year.

	The meaning I guessed
	Approximating value

	The meaning from dictionary
	(n.) a guess of what the size, value, amount, cost, etc. of something might be.

	Synonym(s)
	Evaluate, assess 

	Antonym(s)
	-----------------------

	My own sentence
	It has been estimated that there are 80000 species of edible plants.


Out Line for “A study about Acid Rain”

I. introduction


A.
Thesis Statement:
This report interested in an acid rain problem because it is the one of an important problem that is causing a serious effect now.
II. Body

A.
First Supporting Idea (Topic sentence): Definition& Adverse Effects
 
1. What is it?

2. Adverse Effect.



2.1
Soils




2.2
Water and aquatic life




2.3
Forest and other plant



2.4
Human health




2.5
Material (building)
B.
Second Supporting Idea (Topic sentence):
Prevention methods
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Conclusion


In this report, I have presented about a Definition and Adverse Effects of acid rain. It has shown about what is an acid rain? And what causes it? And how to solving this problem.
“A study about Acid Rain”

By Pongtep Suksubsri

I. introduction


Air pollution is actually the addition of any damaging substances to the atmosphere, which can cause the damaging of the environment, human health and the quality of life. With the development in industry, came along the increase in air pollution, which appear inside your home, schools and your university so there has been an increase in the death rates resulting from many diseases caused by air pollution varying from respiratory problem to lung cancer.
Specifically, Acid rain is a one of a serious Air pollution problem in our environment. It affects almost all areas in the world. Today it is one of the main topics that many environment institutes, organization including a government discuss to prevent and researches ways that acid rain can be control because they can destroy everything with their acidification ability.
Definition: What is acid rain?

Acid rain is rain that is polluted by such chemicals as sulfur dioxide (SO2) and nitric oxides (NOX). Acid Rain appears when these gases react in the atmosphere with water, oxygen (O2), and other chemicals to form various acidic compounds. These compounds fall to the earth’s surface in two parts: wet and dry depositions, which can cause damage soil, plants, animals, human including rocks and building
Adverse Effect: Water resource and aquatic life

There are several ways through which acid rain can enter the water resource such as Some chemical substances exist as dry particles in the atmosphere, while others enter directly into the lake in a form of precipitation.

Sulfuric acid in polluted precipitation interferes with the aquatic life’s efficiency to take in oxygen, salt, and nutrients, which can cause a weak of aquatic life and death.
Adverse Effect: Soils

If an acid rain is absorbed into the soil, a soil pH will change rapidly, which can cause remove nutrients. It also makes some toxic elements. It does not kill trees immediately or directly. Instead, it is more likely to weaken the tree by destroying its leaves with limiting the nutrients available to it.
Adverse Effect: Forest and other plant
(See also Adverse Effect: Soils on top) 

Acid rain can damage plants and trees. Leaves feed plants through photosynthesis .A tree may not produce enough food to remain healthy if its leaves are damaged. A weakened tree is more likely to suffer from disease, insect attacks and cold weather. 
Adverse Effect: Human health


The sulfur dioxide (SO2) and nitrogen oxide (NO) emission gives risk to respiratory problems such as dry coughs, asthma, headaches, eye, nose, and throat irritation. Polluted rainfall is especially harmful to those who suffer from asthma or those who have hard to breathing. It can aggravate a person's ability to breathe and may increase disease which could lead to death.



Adverse Effect: Material (building)

Acid rain does not only damage the natural ecosystems but also materials and building such as Marble, limestone and sandstone. It can easily be eroded by acid rain. Man-made materials slowly deteriorate even when exposed to unpolluted rain but acid rain helps speed up the process. It causes carvings and monuments in stones to lose their features.
Prevention methods: Technical Solutions.
+Clean up smokestacks and exhaust pipes


There are several ways to reduce acid rain such as using coal containing less sulfur, washing the coal, and using devices called “scrubbers” to chemically remove the SO2 from the gases leaving the smokestack. 

A Power plant is a one of good solution. It can also substitute fuels and can use technologies that do not burn fossil fuels. However, there is no single universal solution.

+ Use alternative energy sources

There are other sources of electricity besides fossil fuels. They include nuclear power, hydropower, wind energy, geothermal energy, and solar energy. All sources of energy have environmental costs as well as benefits. Some types of energy are more expensive to produce than others.
Prevention methods: Emission Control

Congress may begin to consider additional ways to reduce emissions that cause acid deposition. It may consider additional emission reductions from sources that have already been controlled, or methods to reduce emissions from other sources. They may also focus on energy efficiency and alternative energy. 
Prevention methods: Individual


You will using less energy benefits the environment because the energy used comes from fossil fuels which can lead to acid rain. For example turning off lights not being used and reduce air conditioning and heat usage. Replacing old appliances and electronics with newer energy efficient products is also an excellent solving.

 In conclusion, you can see an acid rain is an issue that can not be over looked.  This phenomenon destroys anything it touches with it.  When acid rain damages the forest or the environment it affects humans in the long term.  Once forests are totally destroyed and lakes are totally polluted animals begin to decrease because of lack of food and shelter.  If all the animals, which are our food source, die out, humans too would die out. 

