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Chapter 3 My matter: What are the particles 
of life?
3.1 What are cells made of?

1
In previous chapters you have learnt about cells. What do you remember? Complete this Heads and Tails by matching the head with the correct tail to complete these sentences.
	Head
	Tail

	The control center of the cell
	unicellular

	The chemical that gives a living thing its characteristics
	cell wall

	The jelly-like substance inside a cell
	nucleus

	Here the cell converts glucose into usable energy
	cytoplasm

	A living thing made of only one cell
	organelle

	Plant cells are surrounded by a
	mitochondrion

	A living thing made of more than one cell
	DNA

	A small part inside a cell with a special function
	multicellular


2
Are these statements True or False? If they are false, rewrite the statement correctly.
a
DNA contains the instructions for cell function. T / F
b
There are 1000 nanometres in a micrometre. T / F
c
A epidermal plant cell is about 100 times larger than a staphylococcus bacterium. T / F
d
Nuclear pores allow substances to enter and leave the nucleus. T / F
e
Human cells have 23 chromosomes. T / F
f
Mitochondria are not enclosed by a membrane. T / F
g
There are five kingdoms – most of the organisms in these five kingdoms are prokaryotes. T / F
3
Go to this website to read a song written about cells: http://www.songsforteaching.com/jptaylor/youcantellitsacell.htm. Write some verses of your own about these parts:

a
Ribosomes

b
Mitochondria

Read the article on this webpage and then answer questions 4 and 5: http://www.nanooze.org/english/articles/article4_howbigisananometer.html. 
4
a
How many millimetres (mm) are there in a metre (m)?
b
How many times larger than a millimetre (mm) is a metre (m)?
c
How many micrometres (μm) are there in a millimetre (mm)?
d
How many times larger than a micrometre (μm) is a millimetre (mm)?

5
Read each statement and answer True or False. If you think the statement is False, rewrite it correctly.

The article says this:

a
Micrometres are smaller than nanometres.
b
A frog’s egg is larger than a human egg.
c
Nanotechnology is working at the size of nanometres.
d
‘Nano’ means ‘millionth’.
e
Cells are smaller than atoms and molecules.
The article means or infers this:
f
Molecules from a baking biscuit are about 1000 micrometres in size.
g
A bacterium would be about 100 μm across.
h
Human egg cells are large cells.
i
A hair is about 100 μm thick.
6
A survey conducted in SA by the SA Cancer Council, in 2008 found that most people do not understand what causes cancer. It found that most people believed that stress, pollution and pesticides and mobile phones are common causes of cancer. What are some the main factors that contribute to cancer and what can you personally do to reduce the risk of cancer?
7
Substances cross the cell membrane in four ways: 
•
diffusion 
•
osmosis

•
active transport 
•
phagocytosis. 

Diffusion is the movement of molecules from areas where they are highly concentrated to areas where they are in low concentration. Osmosis is the movement of water through a semi or differentially-permeable membrane, from where there is a high concentration of water (a high water potential) to where there is a lower concentration of water (to a low water potential). Active transport requires energy and moves molecules in the opposite direction to diffusion i.e. from a region of low concentration into a region of their high concentration. For example, proteins are used to move small molecules such as calcium, potassium, and sodium ions across the membrane. Phagocytosis happens when the cell engulfs large particles. This is seen when white blood cells surround and ‘eat’ bacteria.

Diffusion is shown and you can watch an animation of osmosis at these two sites. These sites will help you to understand how substances enter and leave cells.
a
Name some substances that would need to go into a cell.
b
Name some substances that would need to go out of a cell.
c
Explain the difference between diffusion and osmosis.

d
Explain the difference between osmosis and active transport.

8
Complete the Cell Parts word search and the questions that are with it.

Cell Parts
P T R M I R H H J Z R C M J Q N U Q
Q H X G E T Z U M U H O E W V I X V
Q A O T C I I U Q L S N M J V E P O
X F A S R D L A O B P T B E H T H W
M W N Q P U N R O I L R R M O O K M
M I T O C H O N D R I A A O S R I M
N F D I I P O N S E Y C N S M P P S
J R T C L S D L U U X T E O O X C A
L E M A C E U K I C E I V B S D T L
R V S K F I Z F V P L L S I I V S P
Z T H H W D J Q F M I E C R S O Q O
E L U B U T O R C I M D O U S W Y T
E U K A R Y O T E C D Q K L N Q D Y
C E L L W A L L G O L G I J U Z T C
E M O S O S Y L E L O U C A V S V R
cell wall 

chloroplast

contractile 

eukaryote

golgi

diffusion

lysosome

membrane

microtubule

mitochondria

nucleus

nucleolus

osmosis

phospholipid

protein

reticulum

ribosome

vacuole

water

a
Name the parts that you would only find in plant cells.

b
Name the parts that you would not find in a prokaryotic cell.

9
The cells in a multicellular organism do not necessarily live as long as the organism itself. Some cells have a relatively short life span and are constantly being replaced. Some cells such as nerve cells are never replaced. The average life spans of some human cells are as follows:

	Type of cell
	Life span in days

	Stomach cells


	2

	Skin cells


	20–35

	Red blood cells


	120

	Mature sperm cells


	2–3 


a
Draw a bar graph that shows the average life span of these cells.

b
Explain why a person can make a blood donation without it causing any harm.
c
Nerve cells are not replaced – they live the for the length of your life. Explain why this is a problem if you damage nerve cells in your spine.
10
Genes are made of DNA and some genes have a vital role in the control of cell division. These genes tell the cell when to copy and divide. If this control goes wrong then the cell may start to grow uncontrollably. A group or lump of cells can begin to form and in some cases it produces a tumour, or cancer. Using genetic fingerprinting, scientists can look at person’s genetic make-up. In the future it may be possible to routinely screen children at birth to get a profile of their genes. This could show if they are likely to develop disorders such as heart disease, diabetes, breast cancer, depression or Alzheimer's disease.


Describe three of the advantages and three of the disadvantages of screening babies to identify their genetic profile.
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