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Chapter 3 My matter: What are the particles 
of life?
3.2 What are the smallest life forms on Earth?

1
Write down what the term ‘micro-organisms’ means. Give two examples of micro-organisms.
Complete this activity and answer questions 2 and 3.
Cells are limited in how large they can be. This is because the surface area and volume ratio does not stay the same as cell size increases. Thus, it is harder for larger cells to pass materials in and out of the membrane, and to move materials through the cell.
You will make a series of cubes and calculate the volume, the surface area and the ratio between them.
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Pattern for cell models




You will need:

•
Scissors

•
Paper (thick is best)
•
Tape

•
Ruler

Instructions:

1
Make four models of cells – each one will be a different size 1cm sides; 2 cm; 4 cm and 8 cm.

2
Use the pattern provided for each cube

3
Make each cube and record the measurements in the table. The first has been completed for you.
	Cell size comparison

	Cell model
	Dimensions (cm)
	Surface area (cm2)
	Volume (cm3)
	Ratio surface area to volume

	1
	1 x 1 x 1
	6 cm2
	1 cm3
	6:1

	2
	2 x 2 x 2
	
	
	

	3
	4 x 4 x 4
	
	
	

	4
	8 x 8 x 8
	
	
	


2
Complete the following calculations and fill in the table with your answers. 

a
Calculate the total surface area for each cell model using the following formula: 

Surface area = (Length X Width) X 6 sides

Record the surface areas in the table above. 

b
Calculate the volumes for each cell model using the following formula: 

volume = length X width X height 

Record the volumes in the table above. 

c
Calculate the surface area-to-volume ratio for each cell model by using the following formula: 

Ratio = surface area ( volume
Record the ratios in the table above. These ratios show how many times larger the surface area is as compared to the volume. Notice that it becomes less than one very quickly. 

3
Using the data in the table, 
a
Which model has the largest surface area?
b
Which model has the largest volume?
c
Which model has the largest ratio?
4
a
To maintain life, and carry-out cellular functions, materials must be able to move into and out of the cell. Also, material needs to be able to move within the cell. Explain the advantage of having a large surface area. 
b
Explain what might be the disadvantage of having a large volume.
5
There are many new words and terms used in this section of Big Ideas Science 2. Complete this table to show your understanding of these words and terms.
	Word/term
	My definition
	Example
	Sentence that uses the word/term

	pseudopod

	
	
	

	contractile vacuole

	
	
	

	fermentation

	
	
	

	culture medium

	
	
	

	gram stain

	
	
	

	obligate intracellular parasites

	
	
	


6
Refer to the Literacy Lab on page 87 of Big Ideas Science 2. Dr Gerba found that the kitchen sponge has more bacteria on it than you would find on your toilet seat. Many kitchen products claim that they are ‘anti-bacterial’. Design an investigation to find out if these ‘anti-bacterial’ kitchen products actually kill bacteria. Write out the steps that you would take.
7
The most basic technique for classifying bacteria is the gram stain. This was developed in 1884 by Danish scientist Christian Gram. It is called a differential stain because it differentiates among bacteria and can be used to distinguish among them, based on differences in their cell wall. In this procedure, bacteria are first stained with crystal violet, then treated with a solution that fixes the stain inside the cell (e.g., iodine-KI mixture). The bacteria are then washed with a decolorizing agent, such as alcohol, and counterstained with safranin, a light red dye. The walls of gram positive bacteria (for example, Staphylococcus aureus) retain the original violet or purple dye. Gram negative bacteria (e.g., Escherichia coli) have thinner walls, and this permits the original dye to escape, allowing the cell to take up the second dye, or counterstain. Thus, gram-positive bacteria stain violet, and gram-negative bacteria stain pink. The gram stain works best on young and growing populations of bacteria.

In your own words explain the difference between gram negative and gram positive bacteria.
8
Complete a Venn diagram to compare and contrast viruses and bacteria.

 9
Australia’s indigenous people have made many different uses of fungi. Some were cooked in sand for hours and then eaten; another one called Native Bread was eaten raw or roasted and has been described as having the flavour of boiled rice. One that’s found in Tasmania, SA and WA was used as tinder and to carry fire as it would smoulder all day or as emergency food; a 10cm fungus found in WA and NT was used as a medicine with the fluid from the fungus being used on sores and in sore eyes; others were used as wounds and for body painting and dyeing greying beards and hair and as a fly repellent; another used scrapings from the slightly charred fruiting bodies drunk with water to treat coughing, sore throats, ‘bad chests’, fevers and diarrhoea. For more information, check out this site: http://www.anbg.gov.au/fungi/aboriginal.html.
Describe three uses we make of fungi.
10
Not all prions are dangerous; in fact they are found naturally in many (perhaps all) plants and animals. Prions are found in human tissue, blood, spinal fluid and urine. A prion is defined as a disease-causing agent that is neither bacterial nor fungal nor viral and contains no genetic material. A prion is a protein that occurs normally in a harmless form. By folding into an abnormal shape, the normal prion turns into a rogue agent. It then co-opts other normal prions to become rogue prions.

Complete the compare and contrast table.

	Comparing and contrasting the characteristics of living things and prions

	Characteristics
	Living thing
	Prion

	1 Made of cells or a cell


	
	

	2 Contains DNA


	
	

	3 Able to reproduce


	
	

	4 Can utilise energy


	
	

	CONCLUSION: Is a prion alive? Explain your reasons for your conclusion



11
Other than algae, the protists most commonly found in fossils are radiolaria. Radiolaria are tiny creatures, from 30 microns to 2 mm in diameter. They are found in plankton drifting in the oceans. They have glassy silica skeletons, often of perfect complex geometric shapes. Their skeletons are often found as microfossils dating back as far as the Cambrian Period (590 to 505 million years ago). 

Explain why there are limited numbers of fossils of protists such as amoeba, ciliates and slime moulds.
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