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10.1 Science Half Yearly Exam Revision 
Topic 1: Genetics 

• All organisms are made from cells. 

• The nucleus of cells contains a chemical called DNA.  

• DNA contains the instructions for all functions within cells and therefore, it has the instructions for 

all the characteristics and functions of whole organisms. 

• The study of DNA and its function is called genetics. 

• The nucleus is the control centre of the whole cell because that is where DNA is found. 

• Your entire DNA is inherited from your parents – you receive half from your mother and half from 

your father. 

• DNA is a very, very long molecule that is very, very small. You have 46 of these long thin strands of 

DNA in the nucleus of most of your cells. 

• The “back-bone” of each side of the molecule is made of alternating sugar and phosphate 

molecules. The “rungs” of the ladder consist of pairs of bases. 

• In a DNA molecule A always pairs with T, and C always pairs with C. The two strands (sides) of DNA 

can be separated when the DNA is read to get instructions, or when it is copied (replicated). 

• Sections of DNA that code for a particular function that cells perform are called genes. 

• Gene: a length of DNA that codes for a particular function (e.g. to produce a protein). 

• Different versions of the same gene are called alleles.  

• We inherit all of our alleles from our parents. 

• Allele: one of a number of versions of the same gene. 

• When a cell undergoes cell division structures became visible inside the nucleus. These structures 

are called chromosomes. Each cell (except gametes) has 46 chromosomes which are the 46 stands 

of DNA contained in the nucleus. 

• Chromosome: a very long strand of DNA that contains genes. 

• There are 46 chromosomes altogether - 23 chromosomes from your mother and 23 from your 

father. 

• Cells in the body undergo mitosis (cell division) in order for the body to grow and remain healthy by 

replacing old or damaged cells. 

• This is called DNA replication.  

• It works because only the base A will attach to T, and only the base C will attach to G – therefore 

code contained in the sequence of bases is preserved.  

• Cells that do not have a full and correct copy of DNA do not survive, and this means that DNA 

replication is very important to the survival of organisms. 

• Sometimes an error occurs during DNA replication. This results in a change to the sequence of 

bases in the DNA strand - this is called a mutation.  

• The majority of mutations cause problems because information is lost.  

• An allele that is expressed is called dominant, while one that is not expressed is called recessive.  

Characteristics that are common are usually a result of a dominant allele, while characteristics that 

are rare are usually the result of a recessive allele. 

• Genotype: the alleles that a person possesses for a particular characteristic. 

• Phenotype: the appearance the person displays for a particular characteristic. 

• The phenotype of an organism is determined by both the genotype of an individual and its 

environment. 

• Biotechnology: the use of living organisms to produce useful substances for people. 

• Genetic engineering is a form of biotechnology that simply means: 
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• To isolate a single gene from one organism and transfer a copy of that gene to a new host to 

introduce a desirable characteristic 

• Genetically modified (GM) food refers simply to transgenic species that happen to be food. That is, 

they are foods that have had their genetic make up changed to produce more desirable 

characteristics for humans.  

Topic 2: Starlight 

• “In the beginning God created the heavens and the earth.” Genesis 1:1 (NIV). 

• Nicolaus Copernicus (1473–1543) developed the heliocentric view of the universe. 

• The Big Band Theory: 

1. All of the energy and matter in the universe was confined in an infinitely dense, infinitely hot, and 

infinitely small point. This is known as a singularity. No laws of physics (as we understand them) are 

relevant in a singularity. It is thought that space and time did not exist when the singularity existed. 

2. The singularity underwent an immense and extremely rapid expansion 13.7 billion years ago. This is 

known as ‘the big bang’. Space and time (as we understand them) now exist.  

3. Enormous amounts of energy and matter radiated out at great speed from that one point and 

protons, neutrons and electrons began to form. Hydrogen atoms were formed.  

4. Under the influence of both gravity and the energy from the initial expansion some of the matter 

(hydrogen) clumped together to form stars (more on star formation later). The other features of 

the universe (e.g.: planets) formed from heavier elements that were formed in stars.  

5. The universe is still expanding.  

• Evidence for the Big Bang theory: 

1. It appears that the whole universe is expanding 

2. The existence of microwave background radiation 

3. The abundance of the lighter elements found in the universe 

• The electromagnetic spectrum is a family of waves that all travel at the same speed – the speed of 

light – known as “c” and has been measured to be 3 x 10
8
 m/s. 

• Stars, other than our sun are incredibly far away. In fact, even the sun is almost 8 light minutes 

away (approximately 150 million km). This makes it very hard to get information about them. 

• Radio telescopes are used to receive information about the universe in the form of radio waves. 

• Infrared signals can be received by special infrared telescopes. 

• “Normal” telescopes pick up visible light from stars. Some telescopes use lenses while others use 

mirrors to focus the image of the star being observed. The wider the lens or mirror, the more light 

that can be collected from the star and the fainter the star that can be seen. 

• Since our atmosphere blocks out most ultraviolet radiation, ultraviolet telescopes need to be 

placed in orbit. 

• A spectrum shows the colours of light that are given out by a source. The rainbow is a natural 

spectrum of the light from the sun. We can also produce a spectrum of sunlight by using a 

triangular glass prism. The Sun’s spectrum is a continuous spectrum since it has all of the colours, 

and hence all frequencies and wavelengths, of visible light. 

• The Doppler Effect is a phenomenon that occurs when waves are produced from a moving source. 

A common example of the Doppler Effect is that the sound of a vehicle moving past an observer 

appears to change. As it approaches the sound increases in pitch, and as it passes the sound waves 

drop in pitch. That is, the frequency of the sound drops and the wavelength increase as it changes 

from coming towards us to going away from the observer. (i.e. red shift/blue shift) 

• Mass is the amount of matter in an object. 

• Mass is measured kilograms (kg). Other units can be used such as milligrams (mg), grams (g), or 

tonnes (T) depending on the size of the object.  

• Weight is the force of gravity on an object.  
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• Weight is a force and forces are measured in Newtons (N). The direction of the weight force is 

towards the centre of the planet. 

• To calculate the weight of any object the following equation is used: “W = mg” 

• Where: W – weight (N), m = mass (kg), g = acceleration due to gravity (m/s2). 9.8ms-2 on earth 

• Stars are massive nuclear fusion reactors. They are composed of hydrogen gas that is undergoing 

nuclear fusion to form helium. 

• The ‘birth’ place of stars is thought to be large clouds of hydrogen gas in space (see figure 8). These 

are called nebulae and are often referred to as ‘stellar nurseries’ 

• After a star has steadily burned its hydrogen for many millions of years, helium accumulates in the 

centre of the star because it is heavier than hydrogen, and this leaves a shell of hydrogen around 

the helium core. 

• A white dwarf is what stars like our Sun become after they have exhausted their nuclear fuel. Near 

the end of its nuclear burning stage, such a star expels most of its outer material, creating a 

planetary nebula (a very large cloud of gas and dust).  

• Very large stars form massive and energetic explosions called supernovas. Supernovas occur at the 

end of the life of a star once its nuclear fuel has run out and the star is no longer supported by the 

release of nuclear energy. The core of the star collapses under the force of gravity and this releases 

an enormous amount of energy.  

• Neutron stars result from massive stars that have undergone a supernova explosion. This explosion 

blows off the outer layers of a star into a beautiful supernova remnant.  

• A black hole is the final stage of the life of the largest stars in the universe.  

• This great heat comes from the process called nuclear fusion. The sun is made of hydrogen gas. At 

the centre of the sun nuclei of hydrogen are joined together to make helium nuclei and release 

massive amounts of energy. 

Topic 3: Chemical Reactions 

• A chemical reaction produces new substances by rearranging the atoms of existing substances. 

• Magnesium + oxygen � magnesium oxide 

• The signs to look for that a new substance has formed are: 

• Colour change (implies new substance) 

• Energy given out or taken in (e.g.: temperature change, light or sound energy given out) 

• Gas produced (implies new substance) 

• Reactants and products are separated by an arrow (�) to represent that there has been a change.  

• Hydrogen + Oxygen � Water 

• Symbol equations. For example, the symbol equation for the reaction above would be: 

• 2H2 + O2 � 2H2O 

• Combustion is the reaction of a substance with oxygen. The products are called oxides because they 

contain oxygen. The general word equation for combustion is: 

• �1 + oxygen � � oxide 

• Examples: Carbon   +   oxygen   →   carbon dioxide, Hydrogen + oxygen  →   water (hydrogen oxide 

• All hydrocarbons burn to form carbon dioxide and water, provided enough oxygen is available. 

• The insoluble solid produced is called the precipitate. 

• The general word equation for precipitation reactions is: AB + CD � AD + CB 

Precipitation reactions have three main uses: 

1. Identifying substances (e.g.: the limewater test for carbon dioxide). 

2. Making insoluble chemicals. For example the abrasive used in many kinds of toothpaste is 

precipitated calcium carbonate. It can be made from calcium chloride and sodium carbonate.  
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3. Removing harmful chemicals by turning them into a precipitate, this can be easily separated by 

filtering or settling. 

• Decomposition means breaking down complex chemicals to simpler ones.  

• Water � hydrogen + oxygen 

• Corrosion is the reaction of metals with oxygen from the air at normal temperatures. It results in 

oxides forming on the surface of the metal. When the metal is iron this reaction is called rusting.  

• Metal + oxygen � metal oxide 

• For example the corrosion of iron is described with the following word equation: 

• Iron    +    oxygen    �    iron oxide (rusty red solid) 

 
Name Chemical Formula 

Water  H2O 

Carbon dioxide CO2 

Methane CH4 

Copper sulfate CuSO4 

Ammonia NH3 

Sodium chloride (salt) NaCl 

Magnesium oxide  MgO 

Silver nitrate  AgNO3 

Sodium hydroxide NaOH 

Glucose C6H12O6 

• The three main greenhouse gases are water vapour (H2O), methane (CH4) and carbon dioxide (CO2). 

• The first is that most of the energy that is used by humans comes from the combustion of fossil 

fuels. Fossil fuel � carbon dioxide + water 

The Effects of Global Warming: 

• Increased temperatures will affect all ecosystems. Temperature is related to feeding and breeding 

cycles and this is finely balanced in ecosystems. Some species will go extinct.  

• The polar ice caps are likely to melt and this will increase the sea level. Costal ecosystems and 

towns would be submerged.  

• The earth will heat up even faster once the ice caps melt because they currently reflect a significant 

amount of the sun’s energy back into space.  

• Unpredictable and extreme weather.  

Reversing the Greenhouse Effect: 

1. A drastic reduction in the combustion of fossil fuels. This will require the use of alternative 

renewable energies combined with new technologies. Research scientists in physics and energy will 

be an important group that is involved in this strategy.  

2. A drastic reduction in the amount of deforestation (cutting down forests). This allows more trees to 

absorb carbon dioxide. Environmental scientists will be an important group involved in this 

strategy.  

3. The people of the countries of the earth to vote for government parties and political figures that 

intend to tackle the issue of climate change and are willing to do the 2 steps listed above. 
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