Science Grade 9                    Name : _____________________________ HR : ____
Revision Sc9.4 : Space
ScE94.1: Our Understanding of the Universe
	Aristotle 
	constellation
	geocentric
	Newton 

	Brahe
	Copernicus
	heliocentric
	orbit

	celestial body
	Galileo
	Kepler
	Ptolemy


1. celestial body : a natural object in space.

2.  Geocentric  model : representing the Earth as the centre of the universe

3. Heliocentric model : representing the Sun as the centre of the universe.

4. Constellation : a larger pattern of stars in the sky, often imagined as a picture of something.

5. Orbit : the path of a celestial body circling around another

6. Aristotle : Greek philosopher (384-322 BCE) who discovered that the Earth is a sphere and developed the geocentric model.

7. Ptolemy  : a Greek scientist who lived in Egypt (90-168 CE) who developed the geocentric model by proposing the idea of epicycles to explain the complicated movement of the planets as seen from the Earth.

8. Copernicus  : Polish scientist (1473-1543) who was the first to propose a heliocentric model.  

9. Galileo  : Italian scientist (1564-1642) who supported the heliocentric model by his observations using the telescope. He was condemned by the Catholic Church for this theory, which went against the teachings of the church.  

10. Brahe   : Danish scientist (1546-1601) who designed extremely precise instruments to measure the position of celestial bodies in the sky as seen from the Earth.  His measurements were analyzed by Kepler to support the heliocentric model.  

11. Kepler  : German scientist and mathematician (1571-1630) who analyzed mathematically Tycho Brahe’s measurement of the movement of planets, and concluded that the planets’ orbits are actually ellipses rather than perfect circles.  

12. Newton  : English scientist and mathematician (1643-1727) who discovered the law of gravity and demonstrated that gravity is the force that holds planets in their orbits. 

Questions
1. Explain the difference between the geocentric and heliocentric models of the Universe.  Use diagrams in your answer.  

Explain the difference between the two models, using simple diagrams 
	Geocentric model
Earth in the centre.
Old model, presented by Aristotle

	Heliocentric model[image: image1.jpg]Planets

Geocentric Theory Heliocentric Theory





Sun in the centre.
Current model, presented by Copernicus,



0. Describe the movement of each of the following : 

0. The Earth – is in orbit around the sun

0. The moon – is in orbit around the earth

0. The planets – are in orbit around the sun

0. Comets - Long elliptical orbits around the sun and out past Neptune

0. Explain how the rotation of the Earth causes days and nights. 

As the earth rotates on its axis, the side facing the sun experiences day and the side facing away experiences night.  
0. Complete the following table with the major contribution of each astronomer to our understanding of the Universe.

	Name
	Main contribution 

	Aristotle
	· Geocentric model.
· Earth is a sphere.
· The Earth does not move. 
· Other celestial bodies circle around it in 22 spheres.

	Ptolemy
	· Geocentric model
· Made the theory more complicated by adding the idea that planets make “loop-the-loops” called epicycles as they circle around, in order to explain their complicated movement as seen from the Earth.

	Copernicus
	· Heliocentric model
· One year = the time the Earth makes one complete cycle around the Sun.
· One day/night = the time the Earth makes one complete rotation. The side of the Earth facing the Sun is in daytime, the side facing away is in nighttime.

	Galileo
	· The first to use a simple telescope to observe celestial bodies.
· Saw the moons of Jupiter
· Saw that Venus has phases like the moon, as it revolves around the Sun.
· Got in trouble with the Church.

	Brahe
	•Built observatories and instruments for measuring the position of celestial bodies in the sky.
•Made very accurate measurements, which were later used by Kepler and Newton.

	Kepler
	•Analyzed mathematically the measurements made by Tycho Brahe.
•Developed three laws on the movements of the planets.
•Discovered that the orbits of the planets are not perfect cycles, but a more oval shape called an ellipse.

	Newton
	•Invented the reflecting telescope, more powerful than Galileo’s telescope. 
•Discovered the law of gravity.
•Proved that gravity is the force holding planets in their orbits.


Sc9E4.2: The Solar System and Beyond
	asteroid
	impact crater
	oscillating
	star

	Northern lights
	galaxy
	planet
	sunspot

	Big Bang
	Jovian 
	solar wind
	terrestrial

	comet
	moon
	
	


1. sunspot : a slightly cooler, darker spot on the Sun’s surface. 

2. Solar wind : a current of hot gas projected into space by explosions on the Sun’s surface. 

3. Northern Lights : glowing light in the night sky in the arctic, caused by the solar wind interacting with the air molecules in the high atmosphere. 

4. planet : Celestial body in orbit around a star, big enough that its own gravity holds it in a spherical shape, and is the only body occupying the orbital path. 

5. terrestrial planets: a group of rocky planets that are relatively small, closer to the Sun and relatively hot. 

6. jovian planets:  a group of large gas planets, further away from the sun and colder. 

7. moon : a natural satellite of a planet. 

0. asteroid : one of many small rocky bodies in our solar system, most of which orbit the Sun between Mars and Jupiter. 

1. comet : a small body made up of rocky material and ice, usually having an elongated elliptical orbit. As it nears the Sun, it may have a visible ‘tail’. 

0. Impact crater : a round hollow on the surface of a planet or moon caused by the impact of a meteorite.  

1. star : a celestial body of burning hot gases powered by nuclear fusion.

2. galaxy : an enormous cluster of billions of stars held together by gravity. 

0. The Big Bang theory : a theory about the origin of the universe, that proposes that the universe formed about 13.7 billion years ago when an unimaginably tiny volume of space suddenly and rapidly expanded to an immense size.

1. The Oscillating theory : a theory that states that the universe is closed and goes through a series of Big Bangs and expansions and contractions, or Big Bangs and Big Crunches, over and over again. 

Questions[image: image2.png]



1. Draw a diagram of the Sun, and label/define the parts named below.  Describe how the temperature is different parts of the Sun.  

. Corona 

a. Chromosphere

b. Photosphere

c. Solar Prominence

d. Sunspots

e. Solar Flare

	Sun’s feature
	Temperature
	Information

	Corona
	3,000,000 oC
	Outermost layer of gas

	Chromosphere
	6000 - 20,000 oC
	Low density gas

	Photosphere
	5800 oC
	Gas layer with convection currents

	Core
	15,000,000 oC
	Central part

	Sunspot
	3500 oC
	Darker cooler areas on the surface

	Solar flare
	11,000,000 oC
	Violent eruptions of gas

	Solar prominence
	11,000,000 oC
	Loops of super-hot gas


0. What causes northern lights?

When the solar wind enters the Earth’s atmosphere near the poles, it causes a colored glow in the night sky called auroras, or northern light.
0. Complete the table to explain the difference between the Rocky (Terrestrial) and Gaseous (Jovian) Planets.
	Comparison
	Terrestrial (inner)
	Jovian (outer)

	Size (smaller/larger) 

	Smaller
	Larger

	Composition (made from …)
	Rocks
	Gas

	Distance from the Sun (closer/farther)
	Closer
	Farther

	Speed of revolution (slower/faster)
	Faster
	Longer

	Temperature (hotter/colder) 
	Hotter
	Colder

	Names of the planets
	Mercury
Venus
Earth
Mars
	Jupiter
Saturn
Uranus
Neptune


0.  Use the names of the planets and the facts below to complete the chart.
Names of the planets: 
 Earth, Jupiter, Mars, Mercury, Neptune, Saturn, Uranus, Venus
	Name of planet
In order from closest to farthest from sun
	Jovian or Terrestrial?
	Facts

	1
Mercury
	T
	Closest to sun
Smallest planet
No atmosphere

	2
Venus
	T
	Almost same size as earth
Hottest planet
Carbon dioxide atmosphere

	3
Earth
	T
	Home
Blue because of oceans

	4
Mars
	T
	Red
Thick Clouds
Windy

	5
Jupiter
	J
	Biggest Planet
Large Storm, almost 300 yrs old

	6
Saturn
	J
	Rings

	7
Uranus
	J
	Blue because of methane atmosphere

	8
Neptune
	J
	Blue because of methane atmosphere
Furthest from the sun


0. What is a galaxy?  Name and describe the three types of galaxies.  
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0. What is the Big Bang theory (aside from “the name of a TV show”)? 

The original explosion that started the Universe. Astronomers calculated back to where the galaxies must have started from, and discovered that all the matter in the Universe must have started from the same point.  This point would then have exploded 13.7 billion years ago into the Universe we know today. 
0. What are the two theories about the end of the Universe?   

There are two theories about the end of the Universe. The Open Universe theory says that the Universe will continue expanding forever, getting colder and colder.  The Oscillating theory says that the expansion will reverse, everything will come back together again in a “Big Crunch”, and there will be another Big Bang and another Universe. 
Revision Sc9.1 : Chemistry
Chapter 1
Terms 
	atom
	conductivity
	neutron 
	physical property

	chemical property
	electron 
	nucleus
	proton

	combustibility
	malleability
	electron shells
	


1. Physical property   : a property of a substance that can be observed or measured, without altering the substance

2. Chemical property : a property observed when the substance reacts with another.

3. malleability : the ability of a substance to be bent or beaten into sheets.

4. conductivity : the ability to conduct electricity or heat.

5. combustibility : the ability to burn

6. atom : the smallest particle of an element that retains the properties of  the element.

7. nucleus: the tiny part at the centre of an atom, containing protons and neutrons.

8. Electron shells : the outside part of an atom, containing the electrons.

9. electron : negatively charged subatomic particle, found in the outside part of the atom. 

10. proton : positively charged subatomic particle, found in the nucleus.

11. neutron : subatomic particle, electrically neutral, found in the nucleus.

Questions
1. What is the difference between a physical and chemical property?  Give two examples of each.  

Chemical properties can only be observed when substances react with each other.
0. Classify the following properties as chemical or physical

	Description of property
	Physical or chemical?

	Propane gas is combustible.
	C

	Copper sulfate forms blue crystals.  
	P

	Silicon is a weak conductor of electricity.
	P

	Iron corrodes in salt water.
	C

	Mercury has a density of 19.32 g/mL.
	P


0. Draw a diagram of an atom, labelled with :

	· nucleus
· electron shells
· protons
· neutrons
· electrons
indicating the electric charge (+, -, ou 0) of each part.
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Chapter 2
Terms
	Alkali metals
	Halogens
	Non-metals

	Alkaline earth
	Atomic mass
	Atomic number

	Bohr-Rutherford
	Metalloids
	Period

	Element
	Metals
	Periodic table

	Family
	Transition metals
	Valence

	Inert gases
	
	


1. Element:   a pure substance that cannot be decomposed chemically in simpler substances, because it contains only one « type » of atoms.   

2. Periodic Table:   a table where the elements are organized to show their properties and similarities.  

3. Atomic Number:  the number of protons in the nucleus of atoms of an element.

4. Atomic Mass :  the mass of an atom of an element; equals the number of protons plus neutrons.

5. Period;   a row in the periodic table.

6. Family or Group:  a column in the periodic table; contains elements with similar properties.

7. Alkali Metals:  family in the first column of the periodic table.

8. Alkali Earth Metals:   family in the second column of the periodic table.

9. Halogens:   family in column 17 in the periodic table.

10. Noble (or Inert) Gases:   family in column 18 (last) in the periodic table

11. Metals:   a group of elements that are malleable, shiny, and good conductors of heat and electricity; located to the left of the periodic table.  

12. Non-metals:   a group of elements that are brittle, have a dull lustre, and do not conduct much heat or electricity; located to the right of the periodic table.

13. Metalloids:   elements that are borderline between metals and non-metals.

14. Transition Metals:   a group of metals in the central block of the periodic table.

15. Bohr- Rutherford:   a type of diagram that shows the distribution of electrons in the energy levels of the atoms of an element.  

16. Valence shell:  the outermost energy level of electrons in an atom of a given element.

Questions
1. Complete the following table:

	Name of element
	Symbol
	Atomic number
	Atomic mass
	p+
	e-
	n

	Sodium
	Na
	11
	23
	11
	11
	12

	Potassium
	K
	19
	39
	19
	19
	20

	Magnesium
	Mg
	12
	24
	12
	12
	12

	Copper
	Cu
	29
	64
	29
	29
	35


0. Find the following information in the periodic table :

· Symbols for the following elements: gold (Au), potassium (K), iron (Fe), sodium (Na), sulfur (S).  
· The names of the following elements: B (Boron), P(Phosphorus) , Na(Sodium), Po (Polonium).
· The atomic mass of elements Ag (108)  and H (1).
· Explain why SI does not mean the same thing as Si.
SI would be a compound with Sulfer and Iodide
Si would be the element Silicone
0. Classify as metals, non-metals, or metalloids.

	element
	Metal, non-metal or metalloid?

	cobalt, Co
	Metal

	Sulfur, S
	Non Metal

	Arsenic, As
	Metalloid

	A whitish-grey, brittle solid, with a shiny luster, that is a weak conductor of electricity.  
	Metalloid

	An orange, shiny, malleable solid that is an excellent conductor of heat and electricity.
	Metal

	A dark purple, brittle solid that does not conduct electricity. 
	Non- Metal


0.  Identify an element given its period and family – example : What element is in period 3 and family 16 in the periodic table?  _____________Sulfer_______________

0. Draw Bohr-Rutherford diagrams for potassium and nitrogen. 

1. Which diagram is correct for a magnesium atom? C

2. How many valence electrons does chlorine have?  Justify your answer.  7 ; 2-8-7

0. Complete the table with the chemical families indicated : 

	Name of the family
	Column
	Elements (symbols)
	Properties
	Number of valence electrons
	Do they gain or lose electrons? How many?

	Alkali Metals
	1
	Li Na K Rb Cs Fr
	· Soft metals
· React with water
· Very reactive
	1
	Lose 1

	Alkali Earth Metals
	2
	Be, Mg, Cs, Sr, Ba, Rb
	· Malleable
· React with water(not as violent as group 1)
	2
	Lose 2

	Halogens
	17
	F Cl Br I
	· React with metals
· Some are solids, some liquids and some are gases
	7
	Gain 1

	Noble (Inert) Gases
	18
	He Ne Ar Kr Xe
	· All gases 
· Very unreactive
	Complete valence shells.
	Neither lose nor gain – they are already full!


Chapter 3
Terms
	Compound
	Ionic
	Molecular

	Chemical formula
	covalent
	molecule


1. Compound:   a pure substance formed of two or more elements, combined chemically.  

2. Chemical Formula:   a formula that shows the types and numbers of atoms in a compound.  

3. Ionic compound : type of compound made a metal + non-metal.

4. Covalent  also called  Molecular compound : type of compound made by two non-metals.

5. Molecule:   a group of atoms (mostly non-metals) attached together by covalent bonds.

Questions
1. What is the difference between an element and a compound?

0. Chemical formulas: complete the table with the elements and number of atoms for each compound.  

	Compound
	types and number of atoms

	NaSH
	1 – Na
1 – S
1 - H

	BaSO4
	1- Ba
1 – S
4 -O

	C4H10O
	4 – C
10 – H
1 - O


0. Identify each compound as either covalent (molecular) or ionic, and give your reason.

	Compound
	Covalent or ionic?
	Why?

	CaCl2
	Ionic
	Metal and non-metal

	H2O
	Covalent
	Non-metal and non-metal

	C2H6
	Covalent
	Non-metal and non-metal

	BaF2
	Ionic
	Metal and non-metal


0. Identify each compound as either ionic or covalent, then give its correct chemical name.    

	Compound
	ionic or covalent?
	Chemical Name

	BaF2
	Ionic
	Barium Flouride

	MgH2
	Ionic
	Magnesium Iodide

	C3O6
	Covalent
	Tricarbon hexaoxide

	Br2H8
	Covalent
	Dibromine Octohydride

	K3P
	Ionic
	Potassium Phosphide

	B2H5
	Covalent
	Dibromine Pentahydride

	Si3N4
	Covalent
	Trisilicone tetranitride

	Be3N2
	Ionic
	Beryllium Nitride

	Na3P
	Ionic
	Sodium Phosphide

	CCl4
	Covalent
	Carbon Tetrachloride

	BrO2
	Covalent
	Bromine dioxide


0. What is the difference between a chemical and a physical change, at the molecular level?  Give one example of each.  

Physical change: the molecules are not damaged; same molecules before and after. sugar dissolved in water
Chemical changes: the atoms from the starting molecules (called the reactants) are recombined into different molecules (the products).
Propane burns in air
0. Name 5 indications that a change is likely a chemical change.  

    1. New colour
    2. New gas (bubbles or smell)
    3. New solid in a solution (precipitate)
    4. Lots of energy produced (ex: heat, light, noise) or consumed (ex: mixture becomes cold)
    5. Change is hard to reverse.
0. Identify each change described as either physical or chemical, and list the reasons that support your answer.

	Change
	Chemical or physical ?
	Reason(s)

	You put orange Kool-Aid crystals in water.  The crystals disappear and the water turns orange.  The liquid tastes sweet.  
	Physical
	New Color but nothing new is formed, the crystals just dissolved.

	You mix a white solid powder with a colourless liquid.  The mixture bubbles and a lot of gas is produced.  The white powder disappears.  
	Chemical
	Gas formed
Difficult to reverse 
New substances formed

	An orange metal is placed in an acid solution.  After a few days, the surface of the metal becomes grey-green, and the water turns pale blue.  
	Chemical
	New material formed
Color change
Difficult to reverse

	An egg cooks. Both the white and the yolk become solid and opaque.  There is no way to uncook an egg!
	Chemical
	Difficult to reverse


Revision Sc9.3 : Electricity
Chapter 7 : Static Electricity
	Electrostatic charge 
	Electric current  
	Electric discharge
	Static Electricity  


1. Static Electricity : electric charges that are not flowing

2. Electric Current :  a flow of electric charges

3. Electrostatic Charge :  when an object is charged, either positively or negatively

4. Electric Discharge : when the electric charge is removed from an object

Questions
1. What is the difference between static electricity and current electricity?

Static electricity is charges held in place.
Current electricity is when electric charges are flowing through a circuit. 
0. Explain what happens to the electrons when you rub a balloon on your hair and they both become electrostatically charged.  

Rubbing a balloon on your hair causes electrons from your hair to build up on the balloon.  The balloon ends up with a negative charge and your hair is left positive.
0. Explain what is happening with the electrons when you get an electric shock after rubbing your feet on the carpet.  

Rubbing your feet on the carpet transfers electrons from the carpet into your body.  If you then touch something, like a doorknob, the excess electrons are quickly discharged from your body.  This is what causes the shock.
0. What is an electric discharge ?  Give two examples.

An electric discharge is when charges are removed very quickly from an object. 
Lightning is a GIANT electric discharge.  Touching a doorknob after scuffing along the carpet is another example. 
0. Why are negative charges (electrons) easily transferred from one object to another, but positive charges (protons) are not?

The negative particles are the electrons, and they are in the “cloud” around the atom. They can move more easily from one atom to another. But the positive particles are the protons, and they are held in the nucleus of the atom. They can’t go anywhere.
0.  State the three laws of Electric Charges, and represent them with diagrams.

	Statement and Diagram
	Example

	Opposite charges attract.
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	Megan’s hair (positive) is attracted to the balloon (negative).[image: image6.png]NMEE
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	Charges of the same sign repel each other. 
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	Each hair is positive, so they all repel each other.[image: image8.png]=0




 

	Charged objects attract neutral objects.
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	The negatively charged balloon attracts the little bits of paper, which are neutral. 
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Terms
	ammeter
	conductor
	ohm
	switch

	ampere
	coulomb
	resistance
	volt

	battery
	light bulb
	resistor
	voltage

	cell
	load
	source
	voltmeter


1. Coulomb : the unit of measurement for electric charges

2. Ampere :  the unit of measurement for electric current

3. Source : the part of a circuit that provides electric energy

4. Load: the part of a circuit that uses the electric energy to do something. 

5. Conductor : the electric wire that carries the current through the circuit

6. Switch : the component of a circuit that lets you control when the current will flow.

7. Voltage :  the difference in electric potential energy between two point in a circuit.

8. Volts : the unit of measurement for voltage

9. Resistance : property of a substance to resist the flow of current.

10. Ohms : the unit of measurement for resistance

11. Cell: a device composed of two electrodes and an electrolyte, that uses the energy of a chemical reaction to provide electrical energy to a circuit. 

12. Battery : a combination of two or more cells

13. Light Bulb : a device that uses electric energy to produce light

14. Voltmeter : an instrument that measures voltage

15. Ammeter : an instrument that measures current

16. Resistor : a circuit component with a calibrated resistance, used to control the amount of current

Questions
1. Fill in the tables below    

	Component
	Circuit symbol
	
	Component
	Circuit symbol

	conducting wire
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	closed switch
	
[image: image12.png]




 INCLUDEPICTURE "https://lh3.googleusercontent.com/OLPLzjM7EArREQx3OlRJP5gGto9b0cHyF6SqHbM_qKv1uPAJ__Tda-tAyRetVcR_rlezvKiOFxs0vQNCHSWP1O7rF7T-dZPYKsNDKCZpEZvNb9do0w3EkBiuijvgCzjSrYsSc-MO" \* MERGEFORMATINET [image: image13.png]




	bulb
	
	
	battery (3cells)
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	voltmeter
	
	
	ammeter
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	open switch
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	resistor
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	cell
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Review ScE9.2: Reproduction
Chapter 4: The Nucleus and Genetic Information 
Terms
	Chromosome
	gene
	Heredity
	Nucleus

	DNA
	mutagen
	mutation
	Trait


1. trait : a feature that can vary from one individual from another and that is inherited genetically from parents.

2. heredity : the process by which traits are passed on genetically from parents to offspring.

3. nucleus : the part of a cell that contains chromosomes and controls the activities of the cell.

4. chromosome : long threads of DNA located in the nucleus of the cell and carrying hereditary information in the form of genes.

5. gene : a segment of a chromosome that contains information for making specific proteins and influences a specific trait of the organism.

6. DNA : the substance that chromosomes are made of; encodes genetic information in the sequence of nitrogen bases represented by the letters A,T,C, and G.

7. mutation : a change in the sequences of nitrogen bases in an organism’s DNA, which can result in a difference in the organism.

8. mutagen : something that can cause mutations in genes.

Questions
1. What is a trait? Give two examples of traits.
It is a feature that can be different from one person to another and that you take after your parents. 
Ex: eye colour, hair colour, shape of face, ability to roll your tongue, blood type….
0. What is heredity?
 Heredity is the process by which traits from the parents are passed on genetically to children.
0. What is DNA? 
DNA is the molecule that chromosomes are made of. 
0. What is the connection between a chromosome, a gene, and DNA?
A gene is a section of DNA responsible for a particular trait.  Genes make up DNA which make up chromosomes.   
0. What is the connection between a gene and a trait?
Each gene makes one particular protein, which controls one particular trait in your body. 
0. What is a mutation? Give two examples.
A mutation is a new trait in an organism or a cell which is caused by a change in the sequence of DNA.
    examples of mutations - Two-headed animals, Albino animals,Continued ability to digest dairy, even after childhood
0. Give an example of a positive mutation.
A positive mutation is one that is helpful to the organism. Ex: resistance to a disease.
0. Give an example of a negative mutation.
A negative mutation is one that is harmful to the organism. Ex: Albino animals are more vulnerable to predators, and may have poorer eyesight. 
0. Give an example of a neutral mutation.
A neutral mutation is one that neither helps nor hurts the organism.  Ex: ability to roll your tongue. 
0. What is a mutagen? Give two examples. 
Something that causes mutations.
Examples: Cigarette smoke, 
Chapter 5 Terms: The Cell Cycle and Mitosis
	anaphase    
	Cell cycle    
	interphase    
	sexual    

	asexual    
	cutting    
	metaphase    
	spore

	binary fission        
	cytokinesis    
	mitosis    
	telophase    

	budding    
	fragmentation    
	prophase    
	vegetative    


1. CELL CYCLE : the three stages of the life of a cell, including interphase, mitosis, and cytokinesis.

2. INTERPHASE : the longest part of the cell cycle, during which the cell grows, carries out its function and prepares for reproduction.

3. MITOSIS : the part of the cell cycle when the nucleus divides into two.

4. CYTOKINESIS : the part of the cell cycle when the cell itself divides into two daughter cells.

5. PROPHASE : stage of mitosis when X-shaped chromosomes can be seen with a microscope, and the nuclear membrane disappears.

6. METAPHASE : stage of mitosis when the chromosomes are lined up across the middle of the cell.

7. ANAPHASE : stage of mitosis when the sister chromatids of each chromosome are pulled apart to opposite poles of the cell.

8. TELOPHASE : stage of mitosis when the two new nuclei form.

9. ASEXUAL reproduction : when one organism reproduces by itself. 

10. SEXUAL reproduction : when a male and a female reproduce together.   

11. BINARY FISSION : when one organism reproduces by splitting in two. 

12. BUDDING  : asexual reproduction where a bud appears then separates from the parent organism.

13. FRAGMENTATION : asexual reproduction where a broken piece of an organism grows into a new organism.

14.  VEGETATIVE reproduction : any form of asexual reproduction in plants (meaning anything other than seed production)

15. CUTTING : a section of a plant which is placed in water or soil and produces new roots and grows into a new plant.

16. GAMETE : a reproductive cell that grows into a new organism by mitosis. 

Chapter 5 Questions
1. What is the cell cycle? Name the three phases of the cell cycle. Make a diagram of the cell cycle, with an explanation of each phase.

It is the cycle of growth and division of cell reproduction. 
The three stages are [image: image60.jpg]Mitosis

A"aDhase

PI‘Ome(al:)l,lase

Q‘
©

7 @
%‘ Prophage
»

G
S~
~ %%
\QQ
\ &,
Telophage \ {P
o
= \





· Interphase
· Mitosis
· Cytokinesis 
0. Complete the diagram of mitosis,with the name of the parts indicated in the boxes, and the name of each phase on lines. 
Word choice for the parts (boxes): chromatids, microtubules, centromere, centriole, cell membrane, nuclear membrane. 
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0. Complete the picture with the diagram of each phase, and place the Letter for the events in the blanks provided

	 
	Diagram
	Events 

	Interphase

	
	D   Period between two divisions: the cell grows and lives its life. 
F  Chromosomes are replicated. 

	Prophase

	
	G DNA condenses to form chromosomes which are visible. 
J Two copies of each chromosome, named chromatids, are attached together by the centromere to form 'X'. 
L The centrioles appear. 
I Microtubules appear. 
H The nuclear membrane disappears. 

	Metaphase

	
	A Chromosomes are aligned at the equator of the cell. 
K Microtubules attach to the centromere of each chromosome. 


	Anaphase

	
	B The chromatids are separated and drawn by microtubules. 


	Telophase
	
	E New nuclear membranes form. 


	Cytokinesis

	
	C The cell divides into two. 



0. What is the difference between sexual and asexual reproduction?
Sexual : a male and a female reproduce by means of a sperm and egg.
Asexual : a single parent produces offspring. 
0. What is genetic diversity? Why is it important for the species?
Genetic diversity is the differences between different members of the same species. It is a good thing because it means that if the environment changes there is a better chance that some of the individuals will be better adapted to survive. 
 
0. Why does sexual reproduction create more genetic diversity than asexual reproduction?
Asexual reproduction does not create diversity because the offspring are always identical to the parent. 
But in sexual reproduction the genes of the two parents are reshuffled in a different combination for every child. 
0. Types of asexual reproduction: Match the pictures with the correct words provided
	Spores
	Binary fission
	Budding

	Fragmentation
	Vegetative reproduction
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Fragmentation
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Binary fission
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Spore formation
