UNDERSTANDING THE ENVIRONMENT
The state of the environment at the outset of the twenty-first century is no more promising now than it was a decade ago. The proliferation of private enterprise and neoliberal practices, combined with rapid integration of global processes, have reduced the potential impact of international accords and protocols on the environment and sustainable development to meager symbols of complacency and indifference. Major environmental issues have become muddled in international bargaining processes, with hardly any direct focus or financial resources devoted to their alleviation.

A way in which governments and peoples have been pushing for more concerned treatment of the environment has been by raising awareness surrounding biodiversity and the importance of recognizing different species of flora and fauna and their relationship to the environment. Why is biodiversity important? 
Why should young people be concerned with this specific environmental issue? 

A diverse ecosystem is important because it boosts ecosystem productivity where each species have an important role to play. It is the combination that enables the ecosystem to possess the ability to prevent and recover from a variety of disasters. In addition, biodiversity ensures resources for socioeconomic improvements in areas such as food, medicinal resources and pharmaceutical drugs, wood products, breeding stocks / genetic diversity, and climate stability. All this is accomplished without any human investment and as we erode biodiversity we erode its benefits. Many people believe that we should preserve nature for its beauty alone, which is not a logically justifiable basis. It is more logically sound to do so because of its benefits to mankind.

Another issue pertaining to the environment and its conservation is the issue of renewable and non-renewable resources. Society must make better use of its resources in order to achieve a level of sustainability. The use of oil gas and coil as a fuel for generating electricity is becoming more expensive every year. Reserves are running low and new usable fields and seams are becoming far harder to find and to harvest as can be seen with Bush’s plan to drill for new reserves in Alaska. In more practical terms, there is enough energy delivered from the sun in one hour to supply the earth’s energy requirements for the day. In addition, energy wasted in the industrialized world is enough to supply the developing nations with their energy requirements and still have a surplus.

Policy makers refuse to see the issue of non-renewable resources as a burden which they are leaving for future generations to address. This is a notion that induces heated debate but little action. The idea of leaving a deteriorated earth to future generations is deplorable and its alternative requires innovation from all facets of development (economics, politics, science, and sociology) in order to make it a reality. Hence, the issue of renewable energy is a concern for young people because we are a future generation and we are the future innovators. 

Another major concern plaguing us today is that of Greenhouse gases and Global Warming. The Greenhouse effect, a phenomenon whereby the earth's atmosphere traps solar radiation, caused by the presence in the atmosphere of gases such as carbon dioxide, water vapour, and methane that allows incoming sunlight to pass through but absorb heat radiated back from the earth's surface, has been caused greatly by the developed world.

If one asks a person who resides in cold climate region what they though about global warming, many would answer that they enjoyed the warmer weather as a nice change from the frigid weather they are accustomed to. Who wouldn’t want to be able to walk around in t-shirts and jeans in the dead of winter? However, Scientists and those in Academia do not know exactly what would happen if the global temperature continues to rise. The consensus among them seems to indicate that large-scale climate changes are in store for the earth if the temperature continues to rise. The global mean temperature has risen by one degree Fahrenheit in the last century. If that seems insignificant, the global mean temperature dropped by 9 -12 degrees Fahrenheit induced the Ice Age. In addition to global climate change, Global warming will have large-scale economic impacts. Among them are expensive clean up operations in the wake of the increase in number, frequency, and intensity of natural disasters. We must remember that the costs of acting are bearable. The risks of not acting are unbearable.
NEXT: Understanding numbers

Problem: My teacher asked me to think about how much rice there would be were you put one grain on the first square of a chessboard, two on the second, four on the next one and then double the amount square by square until you get to the last square. I have to tell him how much rice that would be. Can you help me?

We know that the chessboard has 64 squares, but for the moment, let's forget that and try to solve step by step. Let's put in the: 
First square 1 grain, 
Second square 2 grains, 
Third square 4 grains, 
Fourth square 8 grains, 
Fifth square 16 grains, 
Sixth square 32 grains, 
and so on... 

Let's look carefully and try to find the amount of rice in each case. If our chessbord has just 
one square, we find 1 grain, 
two squares, we find 1+2=3 grains, 
three squares, we find 1+2+4=7 grains, 
four squares, we find 1+2+4+8=15 grains, 
five squares, we find 1+2+4+8+16=31 grains, 
six squares, we find 1+2+4+8+16+32=63 grains, 
and so on. 

Now, try to analyze that, together we agree that in this case we have: 

1 square, we find 1 grain also 1=21-1, 
2 squares, we find 3 grains also 3=22-1, 
3 squares, we find 7 grains also 7=23-1, 
4 squares, we find 15 grains also 15=24-1, 
5 squares, we find 31 grains also 31=25-1, 
6 squares, we find 63 grains also 63=26-1, 
With some attention we see that every time the number of the grains is equal 2number of squares-1. 

Now let's remember our chessboard, we know that 
it has 64 squares, so it has 264-1 grains. 

But how much is it really? Do you like to eat rice? How much rice can you eat in a day? How many meals for how many people would the 264 grains of rice make? Can you estimate that?

Do you know how many grains can fill a tea spoon? Just 40 grains and you can put 1000 tea spoons of rice in 2 glasses; so 1 man can eat 40X1000 or 4x104 grains per day. In the world there are 6 billion people or 6X109 people. 
So all over the world if people eat only rice, they will need 6X104X4X109=24X1013 grains of rice per day. 

Let's now take our chessboard rice, it had 264-1 grains and we can forget 1 because it is so few. 
210 is equal to 1024, we can forget again 24 so we get 210 which in this case is approximately equal to 1,000; 
then 264 in this case may be equal to 10006 grains or 1018 grains. 

Let's now divide the 1018 by 24X1013 grains per day needed by the world. We get 4,167 days! So with your chessboard rice all the people of the world can eat it in 4,167 days, day by day! Very interesting! Now, let's divide that by the number of days in a year to find how many years people in the world can live just by eating your chessboard rice; 4,167 divided by 365 days of the year gives 11.4 years!

What is Probability?
Example: 

Suppose we have a box which contains four balls, colored red, blue, green, and yellow. 
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If we draw two balls at random from the box, what is the chance that one is yellow and the other red?
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The first thing to do is to make a list of the possible outcomes of a draw: 
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We see that only one of the outcomes contains a yellow and a red ball out of a total of 6 possibilities. Therefore, the chance of drawing a pair containing a yellow and a red ball is 1 in 6. 

So we say, the probability of drawing a pair containing a yellow and a red ball is 1/6.



In general, probability of an event occuring is given by:

number of desired outcomes
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total number of outcomes possible

Independent And Compound Events
Example: 
In the combined trial of a toss of a coin and the roll of a die, what is the chance of obtaining a heads/two outcome? 
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This is an example of a compound event. That is, the desired outcome involves the results of more than one event. This compound event requires the result heads and the result two. 

In addition,the probability of the heads outcome is independent of the probability of the two outcome. Compound events involving results that derived with no dependency on each other are called independent [image: image52.png]


compound events. When compound events involve results that are dependent, they are called [image: image53.png]


conditional. 
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The roll of a die can have any of the following 6 outcomes:
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The toss of a coin can have either of the following two outcomes:
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Again, in the combined trial of a toss of a coin and the roll of a die, the outcome of the roll of the die is independent of the outcome of the toss of the coin. 

Can you list all the possible outcomes of the combined trial ? 
What is the probability of a heads/two outcome ? 
Properties

The list of possible outcomes of an event is called its sample space. Suppose that you toss a perfectly balanced coin. Then the two outcomes Heads and Tails in the sample space

S={ Heads, Tails }

will occur with the same frequency. In other words, the probability of each event is 1/2. Therefore 

P(Heads) = P(Tails) = 1/2 > 0


In general, we can define: 

Property 1:


If A is an outcome in a sample space S, then
P(A) > 0 

Now consider the coin toss example again:

If the coin is tossed 3 times and Heads occurs every one of those times, then number of times Heads occurs is

n(Heads) = 3
and

P(3 Heads) = ( 1/2 ) 3 = 1/8

The probability of all heads will get smaller and smaller as the number of tosses increases, but it will always be greater than zero.

Thus, we can define the second property as: 

Property 2:


If A is an outcome in a sample space S, then
P(A)<= 1 

In the coin toss example, the probability of Heads outcome is 1/2 and the probability of the Tails outcome is 1/2. 
Therefore,                                                        P(Heads) + P(Tails) = 1/2 + 1/2 = 1
            This is one of the basic properties in probability: 

Property 3:


If a sample space S contains k outcomes:
S= { A1, A2, A3, ... , Ak}

then 
P(A1) + P(A2) + ... + P(Ak) = 1 
EXERCISES:

Question 1. A single die is tossed. What is the probability of a 2 turning up 
[image: image24.wmf](a) The answer is 1/6                [image: image25.wmf](b) The answer is 2/6 

[image: image26.wmf](c) The answer is 0                   [image: image27.wmf](d) The answer is 1 

Question 2. Two cards are drawn from a well-shuffled ordinary deck of 52 cards. What is the probability that they are both aces if the first card is replaced? 
[image: image28.wmf](a) The answer is 4/52                          [image: image29.wmf](b) The answer is 16

[image: image30.wmf](c) The answer is (4x4)/(52x52)          [image: image31.wmf](d) The answer is (52x52)/(4x4) 

Question 3. Two cards are drawn from a well-shuffled ordinary deck of 52 cards. What is the probability that they are both aces if the first card is not replaced? 
[image: image32.wmf](a) The answer is 3/52                         [image: image33.wmf](b) The answer is (4x3)/(52x52)

[image: image34.wmf](c) The answer is 4/(52x52)                [image: image35.wmf](d) The answer is (4x3)/(52x51) 

Question 4. A ball is drawn at random from a box containing 6 red balls, 4 white balls and 5 blue balls. What is the probability that it is red? 
[image: image36.wmf](a) The answer is 2/5                          [image: image37.wmf](b) The answer is 2 

[image: image38.wmf](c) The answer is 5                             [image: image39.wmf](d) The answer is 5/2 

Question 5. In Question 4 above determine the probability that the ball is not red? 
[image: image40.wmf](a) The answer is 5                            [image: image41.wmf](b) The answer is 8 

[image: image42.wmf](c) The answer is 3/5                         [image: image43.wmf](d) The answer is 5/3 

Question 6. Find the probability of a 4 turning up at least once in two tosses of a fair die 

[image: image44.wmf](a) The answer is 1                           [image: image45.wmf](b) The answer is 1/36 

[image: image46.wmf](c) The answer is 11                         [image: image47.wmf](d) The answer is 11/36 

Question 7. One bag contains 4 white balls and 2 black balls; another contains 3 white balls and 5 black balls. If one ball is drawn from each bag, find the probability that both are white. 

[image: image48.wmf](a) The answer is ¼                          [image: image49.wmf](b) The answer is 1/36 

[image: image50.wmf](c) The answer is 11/4                      [image: image51.wmf](d) The answer is 36 

Statistics:         Excel tutorial = http://phoenix.phys.clemson.edu/tutorials/excel/stats.html

       Basic understanding= http://www.bbc.co.uk/dna/h2g2/A1091350
The world is littered with statistics, and the average person is bombarded with five statistics a day1. Statistics can be misleading and sometimes deliberately distorting. There are three kinds of commonly recognised untruths:

Lies, damn lies and statistics.      - Mark Twain 

This quote from Mark Twain is accurate; statistics are often used to lie to the public because most people do not understand how statistics work. The aim of this entry is to acquaint the reader with the basics of statistical analysis and to help them determine when someone is trying to pull a fast one.

Think about how stupid the average person is; now realize half of them are dumber than that.   - George Carlin

By using mathematical convolutions, enigmatic graphs and tables, often the reader can be manipulated. 

Things to Look Out For
47.3% of all statistics are made up on the spot.  - Steven Wright 

· Where did the data come from? Who ran the survey? Do they have an ulterior motive for having the result go one way?

· How was the data collected? What questions were asked? How did they ask them? Who was asked?

· Be wary of comparisons. Two things happening at the same time are not necessarily related, though statistics can be used to show that they are. This trick is used a lot by politicians wanting to show that a new policy is working.

· Be aware of numbers taken out of context. This is called 'cherry-picking', an instance in which the analysis only concentrates on such data that supports a foregone conclusion and ignores everything else.

A survey on the effects of passive smoking, sponsored by a major tobacco manufacturer, is hardly likely to be impartial, but on the other hand neither is one carried out by a medical firm with a vested interest in promoting health products.

If a survey on road accidents claims that cars with brand X tires were less likely to have an accident, check who took part. The brand X tires may be new, and only fitted to new cars, which are less likely to be in accidents anyway.

Check the area covered by a survey linking nuclear power plants to cancer. The survey may have excluded sufferers who fall outside a certain area, or have excluded perfectly healthy people living inside the area.

Do not be fooled by graphs. The scale can be manipulated to make a perfectly harmless bar chart look worrying. Be wary of the use of colors. A certain chewing gum company wanted to show that chewing gum increases saliva. The chart showed the increase in danger to the gums after eating in red and safe time after chewing in blue. However the chart showed that the act of chewing would have to go on for 30 minutes to take the line out of the danger zone. The curve was just colored in a clever way to make it look like the effect was faster. 

Perhaps the most important thing to check for is sample size3 and margin of error. It is often the case that with small samples, a change in one sample or one data item can completely change the results. Small samples can sometimes be the only way to get the analysis done, but generally the bigger the sample size, the more accurate the results are and the less likely a single error in sampling will affect the analysis. For example, people will go on about how 95% of children passed their exams at such a school and 92% of children passed their exams at a different one, but the sample sizes are not actually big enough for the difference to be statistically significant: in a year group of 100 . a 3% difference is a difference of three students, which makes the difference insignificant. 
Controlled experiments:
Controls are needed to eliminate alternate explanations of experimental results. For example, suppose a researcher feeds an experimental artificial sweetener to thirty laboratory rats and observes that eight of them subsequently die of dehydration. The underlying cause of death could be the sweetener itself or something unrelated. Perhaps the rats were simply not supplied with enough water; or the water was contaminated and undrinkable; or the rats were under some psychological or physiological stress that caused them not to drink enough; or a disease dehydrated them; or their cage was kept too hot. Eliminating each of these possible explanations individually would be time-consuming and difficult. Instead, the researcher can use an experimental control, separating the rats into two groups: one group that receives the sweetener and one that doesn't. The two groups are kept in otherwise identical conditions, and both groups are observed in the same ways. Now, any difference in morbidity between the two groups can be ascribed to the sweetener itself--and no other factor--with much greater confidence.

In other cases, an experimental control is used to prevent the effects of one variable from being drowned out by the known, greater effects of other variables. For example, suppose a program that gives out free books to children in subway stations wants to measure the effect of the program on standardized test scores. However, the researchers understand that many other factors probably have a much greater effect on standardized test scores than the free books: household income, for example, and the extent of parents' education. In scientific parlance, these are called confounding variables. In this case, the researchers can either use a control group or use statistical techniques to control for the other variables.

Negative control

A control sample where a negative result is expected, to help correlate a positive result with the variable being tested. Example: a measurement of background radiation when trying to test the effects of a certain substance on local radiation levels.

Positive control

A control sample that is known to produce a positive result if the test is working as expected. Example: printing a test page on a printer with its own driver software to test that it has been installed correctly, before testing the printing behaviour of another piece of software.

Quality Control: Rapid Strep A Test
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