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1     Inventions often lead scientists to make new discoveries. One of the most important discoveries in life science was the microscope. A microscope is used for looking at things too small to be seen with just our eyes. A light (also called an optical) microscope uses a convex lens to bend light rays. A convex lens is a lens that bends outward. It is thicker in the middle than at the edges. This shape causes light rays to bend inward and meet at a point. When you look at an object through a convex lens, the object looks larger. A light microscope might have a single lens or more than one lens. If it has more than one lens, it is called a compound microscope.
 
2     The eyepiece is the part of the microscope you look through. There is a lens in the eyepiece which usually has a magnifying power of 10X. The other lens is located in a part called the objective. Usually there are two objectives. One is high power and the other is low power. The magnifying power of the objectives can be found by looking on the side of each objective.
 
3     A compound microscope has two or more lenses. The magnification power of a compound microscope is determined by multiplying the powers of the lenses. For example, if one lens has a magnification power of 10X and another lens has a magnification power of 40X, the microscope's magnification power is 400X. An optical microscope usually has at least three different objective lenses so that different magnifying powers can be chosen.
 
4     An electron microscope makes a tiny object visible by passing a beam of electrons through or over the object. An electron microscope can magnify objects up to one million times their original size. It can show the inside of a cell in sharp detail. Instead of light, it uses beams of particles called electrons to form an image. Electrons are the negatively-charged particles of an atom. The electrons either bounce off the sample or pass through it. Then they hit a screen that turns them into light. The image is then projected onto a computer screen.
 
5     Both light and electrons move in waves. The distance between the two high points or the two low points of a wave is called the wavelength. The wavelengths of electrons are shorter than the wavelengths of light. Electron microscopes are more powerful than light microscopes because of the shorter wavelengths of electrons.
 
6     Not all microscopes magnify objects by the same amount. One microscope might make an object look fifty times larger. Another microscope might make the same object look one hundred times larger.
 
7     The power of a microscope is how many times larger the microscope makes an object look. Scientists use a number and the symbol "X" to give the magnification power of a microscope. For example, a microscope with a magnification power of 10X makes an object appear 10 times larger than it really is.
 
8     The first microscope, which was invented about 1590, had magnification powers of about 100X. About one hundred years later, a Dutch scientist named Antonie van Leeuwenhoek made a microscope that had a magnification power of 270X. Today, some light microscopes have a magnification power of up to 1000X. Some electron microscopes have a magnification power from 50X to over 1,000,000X.
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1. A convex lens ______.
A. Is thicker in the middle than on the edges
B.  Bends light rays so they meet at a point
C.   Makes objects look bigger
D.  All of the above
2. A compound microscope ______.
A. Has more than one lens
B. Has more than one stand
C. Has more than one eyepiece
3. Light and electrons both move in ______.
A. Waves
B. Straight lines
C. Particles
D. Circles
4. Electron microscopes are more powerful than light or optical microscopes because ______.
A. Electrons have longer wavelengths than light.
B. Electrons move faster than light.
C. Electrons have shorter wavelengths than light.
5. All microscopes magnify an object by the same amount.
A. False
B. True
6. An electron microscope needs a computer to work.
A. True 
B. False
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  All of the above
2  [image: image2.jpg]


  Has more than one lens
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  Waves
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  Electrons have shorter wavelengths than light.
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  False
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  True
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1     Did you know there are two kinds of respiration? One kind of respiration is when we breathe air in and out of our lungs. The other kind happens in both plant and animal cells, including people's cells.
 
2     Animals and plants need oxygen. When an animal breathes, it takes in oxygen gas and releases carbon dioxide gas into the atmosphere. This carbon dioxide is a waste product produced by the animal's cells during cellular respiration.
 
3     Cellular respiration occurs in the individual cells. Digested foods have chemical energy stored in them. Energy to live comes from releasing this energy. Cells use oxygen to "burn" food for energy. Water and carbon dioxide are produced as wastes. The cells in both plants and animals perform respiration. Carbon dioxide is also released into the atmosphere when fuels are burned, such as in automobiles or factories. Plants take in carbon dioxide and release oxygen through their leaves.
 
4     Plants use a process called photosynthesis to make their own food. During photosynthesis, a plant uses light, water, and carbon dioxide to make its own food. Oxygen is given off during photosynthesis as a waste product.
 
5     The chemical equation for photosynthesis is:
LIGHT (energy) + CO2 + H2O --> C6H12O6 + O2
 
6     This is the reaction that only plants and some algae and bacteria can do. They take sunlight and combine carbon dioxide (CO2) and water (H2O). They create glucose (C6H12O6) and oxygen gas (O2). By this process, plants change energy from the sun into glucose.
 
7     The reverse of this process is cellular respiration. The sugars made from photosynthesis are broken down with oxygen to release energy. The waste products are carbon dioxide and water.
 
8     The equation for this is: C6H12O6 + O2--> Usable Energy (ATP) + CO2 + H2O.
 
9     Cells then use that energy to power the functions of the cell. The energy has been stored in a compound called adenosine triphosphate (ATP). ATP is the molecule used by cells to power the secondary reactions that keep them alive.
 
10     Some other organisms such as algae, which are not classified as plants or animals, also make their own food by photosynthesis. Most algae live in water. The amazing thing is that eighty percent of the oxygen on Earth is made by algae living in oceans. Plants living on land replace the remaining twenty percent of the oxygen used by animals. This is a vital reason we must protect our oceans from pollutants. The algae living in our oceans are crucial to life on Earth.
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Respiration
	1.  

	Photosynthesis is the process by which:
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  Animals make their own food.
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  Plants make their own food.
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  Animals break down food.
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  Plants break down food.


	
	2.  

Respiration is the process in which:
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  Cells produce carbon dioxide and water
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  Cells use oxygen to burn food for energy
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  Both a and b
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  Neither a nor b


	3.  

Where do most algae live?
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	4.  

What do you think would happen to the amount of oxygen in the atmosphere if all of Earth's algae suddenly died off?
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	5.  

Plants and animals perform respiration.
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  False
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  True

	6.  

Once animals use oxygen, it can never be replaced.
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  False
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  True


	7.  

Algae cannot make their own food.
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  False
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  True

	8.  

Plants produce oxygen as a waste product of photosynthesis.
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  False
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  True
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  Plants make their own food.
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  Both a and b
3  Most algae live in water.
4  The amount of oxygen in the air would decrease.
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  True
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  False
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  False
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  True




