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Science is all about precision.  A fact is not a fact unless it is precise.  A scientist would not say that water freezes around zero degrees Celsius.  In order for a scientist to be precise, she needs to work with a common system of measurement.  All scientists around the world use the French Metric System because it is simple and works on units of 10 (so if things get tough, you can always count using your fingers and toes).  Most students learn the metric system in elementary or high school math courses, however, the system is most useful in the fields of science.  Examine the following chart to better understand how the metric system is used in science;

Common Metric Units Used in Science

	Length
	
	Mass (amount of matter in an object)

	
	
	

	1 meter (m) = 100 centimeters (cm)
	
	1 kilogram (kg) = 1000 grams (g)

	1 meter (m) = 1000 millimeters (mm)
	
	1 gram = 1000 milligrams (mg)

	1 meter (m) = 1,000,000 micrometers (um)
	
	1000 kilograms = 1 metric ton (t)

	1 meter = 1,000,000,000 nanometers (nm)
	
	

	1 meter = 10,000,000,000 angstroms (A)
	
	

	1000 meters = 1 kilometer (km)
	
	

	
	
	

	Volume
	
	Temperature

	
	
	

	1 liter (L) = 1000 millileters (mL) or

                  1000 cubic centimeters (cm3)
	
	0 degrees C = freezing point of water

100 degrees C = boiling point of water

	
	
	

	Weight (attraction between two objects due to gravity)
	
	Density (relationship between mass and volume – how “thick” something is)

	
	
	

	9.8 newtons (N) = 1 kilogram on Earth 

This means that an object with a mass of 25 kilograms is being pulled towards the Earth with a force of 245 N  (25 x 9.8 = 245)
	
	Density is measured in grams per millimeters (g/ml) and is calculated using the formula;                

Density = Mass
            Volume
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The key to remember the metric system of measurement is memorizing the following prefixes that are added to “meter”, “gram” or “liter”.
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Scientific Tools of the Trade

Aside from measurements, scientists make use of certain standard tools to help them investigate everything from bacteria to outer space.

Microscopes are the most common tool used by scientists.  They can be simple Compound Light (slide) Microscopes that you may find in a school science lab, or a complex and expensive electron microscopes that can produce 3D color images of single cell organisms like a paramecium.   Look at the following diagram (to the right) of a simple Compound Light Microscope that you might find at school.

Light Microscopes are very useful, however they have their limitations with regards to the magnification that they can provide.  For detailed images of very small objects such as single cell organisms, electron microscopes are used.  The two main types of electron microscopes used are the Transmission Electron Microscope (TEM) and Scanning Electron Microscopes (SEM).  Both of these powerful microscopes are used to look at incredibly small objects such as the inside of a cell wall or even the arrangement of atoms in a solid.

The opposite of a microscope is the telescope.  Where microscopes are used by scientists such as doctors and micro-biologists, telescopes are used by astronomers and astro-physicists.  Optical, Radio. Infrared, Ultraviolet and X-ray telescopes are all commonly used to explore the mysteries of the universe.  The scientists that use these types of tools are searching for the answer to some of humanity’s deepest secrets, such as “Who are we?” and “How did we get here?”  

By searching the stars and looking light years away, these scientists are actually looking back in time to the origins of the universe.  This may sound strange but it is true.  By looking at the images of stars and solar systems that are million’s of light years away, we are really looking back in time because that image or light that we are looking at has literally taken a million years to get here and is then a million years old.
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Scientists not only use telescopes to look at light images, but also invisible electromagnetic and radio images or “waves”.  The Very Large Array (VLA) of radio telescopes that were made famous in the Jodi Foster movie Contact, can be found in the desert of New Mexico.  Because there are 27 of these very large dishes that are pointed towards the sky, they can pick up the very faintest and farthest radio signals that make their way to Earth.  In the movie Contact, Jodi Foster’s character makes contact with an extra-terrestrial civilization that was responding to Earth’s first radio signals that were powerful enough to leave our solar system.  These signals that came from Earth were in fact television signals of the opening of the 1936 Olympic Games in Berlin, Germany.  Because these signals left Earth in 1936 travelling at the speed of light, it took them over 30 years to reach the fictional civilization and another 30-odd years to travel back to Earth.  This was more than a 60 year roundtrip for these signals travelling at the speed of light.  The facts about the television signals were true, however Jodi Foster’s extra-terrestrial civilization wasn’t.  However, chances are that if we are every to make contact with another extra-terrestrials civilization, it will be using radio telescopes like the one’s found in New Mexico.  For now, we are still waiting.
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     Whether it is exploring the inner space of our cellular structure or the outer space of our galaxy, the microscope and the telescopes are the still the oldest and most used tools in the fields of science.  The modern-day computer has now been combined with these tools to help better study the cells and the stars and the modern-day computer is being used in other applications such as dissecting and cataloging the human genome.  A task that even today, needs the worlds most powerful and fastest supercomputers.  The computer as a scientific tool is taking a new important role in science as both a processor of and a disseminator of information.
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1. Vocabulary – Use your readings, a dictionary, a textbook or an encyclopedia to provide definitions for the following terms;

Mass 
Weight 
Density 
Newton 

TEM 

SEM 

Light Year

2. Answer the following questions using COMPLETE SENTENCES;

a. Why is it important to be precise in science?  Provide your own example to support your response.  (2 mks for quality of response and example)

b. What are microscopes and telescopes used for?  Provide examples of different types of microscopes and telescopes.  (2 mks for quality of response and inclusion of different types of microscopes and telescopes)

c. In your own words, explain why astronomers are really “time-travellers”.  (2 mks for quality of explanation)

d. Label the diagram of a Compound Light Microscope that is found on the next page. (2 mk for your correct labelling)

3. Watch the movie Contact starring Jodi Foster.  In a short paragraph, describe what impressed you most about the scientific aspect of the movie?  Do you think that there is a possibility of extra-terrestrial life in the universe?  If so explain why.  If not explain why.

You will be marked out of 5 for the quality of thought and evidence of effort put into your paragraph response.

Total: ___/ 20

2 d. Label the diagram of a Compound Light Microscope. (2 mk for your correct labelling)

�





Kilo = one thousand (so kilometer means one thousand meters)


Centi = one hundredth (so centimeter means one hundredth of a meter)


Milli = one thousandth (so millimeter means one thousandth of a meter)


Micro = one millionth (so micrometer means one millionth of a meter)


Nano = one billionth (so nanometer means one billionth of a meter)
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