
IGCSE Physics 

Volume, Density and Mass 

Volume (cm3) – the amount of space an object occupies 

How to measure volume: 

 For Liquids – use measuring cylinder and read the volume directly 

 For Regular Solids –  calculate using the objects measurements:     

o Cuboid: height x width x length 

o Sphere: 4/3 x   x radius3.  

o Cylinder:   x radius2 x height 

 For Irregular Solids – use the displacement method 

Displacement method – place a selection of water in a measuring cylinder and measure the 

volume. Then add the object into the water and measure it again. The volume of the object 

is the difference in volumes. E.g. 

 

 

 

 

Density (g/cm3) – mass per unit of volume 

Relative Density – the ratio between the density of that substance and the density of water. 

It has no limit. 

Mass (g) – a measure of the amount of matter present in an object as well as the 

characteristic which resists change in motion 

The calculation of volume is volume = 
    

       
 

The calculation of density is density = 
    

      
 

The calculation of mass is mass = density x volume 

 

Density of air – 1.225 kg/m3 

Density of water – 1000 kg/m3 

 

Initial Volume = 30cm3 

Final Volume = 40cm3 

40cm3 – 30cm3 = 10cm3 

Object Volume = 10cm3 

ρ V 

m 
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Vector Additions 

 Pythagoras Theorem is used to work out the vector quantity, when two forces are 

applying in different directions.  

 Pythagoras Theorem = a2 + b2 = c2 

 

 

 

 

 

Motion in a Circle 

Centripetal Forces – a force which acts on a body moving in a circular path and is directed 

towards the centre around which the body is moving 

 

 

 

 

 

 

 

 

Centre Of Mass - the point at which applying a force will not cause rotation. The effects of 

the centre of mass are: 

 The lower the height of the centre of mass, the more stable 

 The wider/larger the support base, the more stable 

Finding the Centre of Mass: 

 In Regular Shapes: Centre of object 

 In Irregular Shapes: Suspend the shape from a point, and then another. Draw plumb 

lines and find the intersection  

   
   

 
 

When an object is moving 

with a constant speed and 

we apply a force at right 

angles to the motion it 

causes the object to move 

in a curved path. 
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Reflection  

 

 

 

Laws of Reflection 

 The incident ray, reflected ray, and normal are all in the same plane 

 The angle of incidence is equal to the angle of reflection 

Total Internal Reflection – If the angle of incidence is greater than the critical angle, the 

refracted ray disappears and all of the incident light is reflected inside the denser medium. 

Critical Angle – the angle of incidence when angle of reflection is 90° 

Refraction 

Refraction – the change in direction of light when it passes from one medium to another. 

Refraction happens because light is an electromagnetic wave and it travels at different 

speeds in different media. 

 

 

 

 

 

 

Laws of Refraction 

 The incident and refracted rays are on opposite sides of the normal at the point of 

incidence and all three are in the same plane 

 The ratio of the sine of the angle of refraction is a constant for a given pair of media: 

     

     
                   

  

  
 

Refractive Index – a measure of the speed of light in that medium. A bigger refractive index 

refracts light more, has smaller angle of refraction, is more optically dense, and light travels 

slower. 

n1sinϴ1 = n2sinϴ2 

Incident Ray Reflected Ray 
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Uses of Radioactivity 

Carbon Dating – all living organisms have absorbed some Carbon-14 from the atmosphere. 

When they die the Carbon-14 level in their body decays with a half-life of 5700 years so the 

levels of radioactivity will decrease. This can be used on a half-life graph to determine when 

an organism dies.  

Treating Cancer –cancer cells are so busy replicating that they are easier to kill than health 

cells. Radiotherapy localises the exposure of radioactivity to the area of the cancer growth. 

Chemotherapy is a whole body exposure to radioactivity. The idea with both systems is to 

kill cancer cells faster than killing healthy cells. 

Medical Tracers – the radioactive substance is injected into the body and it will migrate to 

the area doctors are investigating and then they use detectors to investigate activity at the 

site of interest. 

Thickness Gauge – if a radioisotope is placed on one side of a moving sheet of material, and 

a GM tube on the other, the count-rate decreases if thickness increases. Because of their 

range, beta emitters are suitable, but gamma emitters would be used for thicker materials. 

Flaws in a material can also be detected as the count rate increases when a flaw is present. 

Sterilization – Gamma rays are used to sterilise medical instruments and food by killing 

bacteria. They are safe to use as no radioactive material goes into the food or instruments. 

Dangers of Radioactivity 

 As alpha is the largest charge and attracts electrons, it has the largest ionising effect. 

 For beta to ionise an atom it must pass close enough to an electron and repel the 

electron away from its atom. This is less likely so the effect is a less ionising particle. This 

is also why it can penetrate further.  

 Gamma is the least ionising because it has no charge. To ionise it must pass its energy to 

an electron and excite it enough for it to break from its atom. 

 Because living cells are constructed from atoms bonded together it is possible to disrupt 

their structure and function by stripping off electrons, which is what ionising particles do 

to cells. Thus precautions for different sources has to be taken. 

 Alpha emitters will need little shielding 

 Beta emitters will need thin lead or thick aluminium 
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