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X rays are electromagnetic 
waves of short wavelength, 
high frequency and high 
energy. They are ionising 

CCD a Charged - 

Coupled Device allows 

images to be formed 

electronically   

CT scan 

(Computerised 

Tomography) uses X 

rays but can 

distinguish  between 

different tissue 

types, not just 

bones.  

X rays are  absorbed by metal and 
bone but transmitted by healthy tissue 

X rays can be used to kill 
cancer cells and in X ray 
photography 

Ultrasounds are very 
high frequency sounds, 
above human hearing, 
above 20 000Hz 

Human 
hearing range 
is 20 Hz - 20 
000Hz (20 
kHz) Ultrasounds in medicine: 

removal of kidney stones, 
pre-natal scanning 

Ultrasounds are partially 
reflected when they meet 
a boundary between two 
different media. 

Oscilloscope 
traces can be 
used to calculate 
frequency from 
the  time base 
setting 
 
 
 
 

Frequency in measured in hertz (Hz) 

Distance (m) = speed (m/s) x time (s) 

Frequency (Hz) = 1 / time period (s) 

 time period (s) = number of divisions x time base in seconds 

Refractive index = sin i/ sin r 

Refractive index = 1/ sin c 

Short 

Long 

c 

Mag =  Image height   
              object height 

Power = .      1        . 
                focal length 
                 

Virtual image 
is formed 
when the rays 
from a lens 
diverge, the 
image can’t be 
formed on a 
screen 

A lens forms an 
image by refraction 

Convex lens ray diagram 

Convex lens ray diagram 

Convex (converging)  
lens 

Concave (diverging)  
lens 



If the line of action of the weight 

of an object lies outside the base 

of the object there will be a 

resultant moment and the body 

will tend to topple.  

 

 

 

 

The wine glass is less stable it 

has a higher centre of mass. It 

can’t tilt as much before its line 

of action of its weight is outside 

its base 

When an object moves in a circle it 

continuously accelerates towards the 

centre of the circle. This acceleration 

changes the direction of motion of the 

body, not its speed. 

The resultant force causing this 

acceleration is called the centripetal 

force and is always directed towards 

the centre of the circle. 

The centripetal force 

increases with: 

*increased mass  

*increased speed 

*decreased radius 

The use of different cross-

sectional areas on the effort 

and load side of a hydraulic 

system enables the system to 

be used as a force multiplier. 

The pressure in 

different parts 

of a hydraulic 

system is given 

by: P = F / A 

A is the cross-
sectional area 
in metres 
squared, m2 

P is the pressure in pascals, Pa F is the force in newtons, N 

The use of different cross-

sectional areas on the effort 

and load side of a hydraulic 

system enables the system to 

be used as a force multiplier. 

Liquids are virtually 

incompressible, and 

the pressure in a 

liquid is transmitted 

equally in all 

directions 

A force exerted at one point 

on a liquid will be transmitted 

to other points in the liquid. 

If the line of action of the weight 

of an object lies outside the 

wheel base of the object the 

resultant moment will make it 

topple the wrong way 

 

 

 

levers are force multipliers 
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If an object is not turning, the 

total clockwise moment must =  

the total anticlockwise moment 

about any pivot. 

 

 

 

The moment equation: Moment (Nm) =  Force (N)  x  Perpendicular distance from pivot (m) 

The centre of mass of an object is that 

point at which the mass of the object 

may be thought to be concentrated. 

If freely suspended, an object will come 

to rest with its centre of mass directly 

below the point of suspension. 

The centre of mass of 

a symmetrical object 

is along the axis of 

symmetry. 

The time period 

depends on the 

length of a 

pendulum. 

pendulum:   T = 1 / f 

T is periodic time 

in seconds (s)          

f is frequency in 

hertz Hz 

The centripetal 
force comes 
from the 
tension in the 
spokes 

The centripetal 
force comes 
from the 
gravitational  
forces between 
the sun and the 
planets 

   
The turning effect of a force is called the moment. 

Pressure 1 = pressure 2 
           Fsmall  =  Flarge  

           Asmall     Alarge 
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Force 

Field N > S 

current + > - 

When a current flows through 

a wire a magnetic field is 

produced around the wire. 

Electromagnets are used on 

cranes for lifting iron/ steel.  

The force on a motor can be increased by: 

*increasing the strength of the magnetic field                             

*increasing the size of the current.                      

This will make it turn faster 

The Motor Effect:  

A current carrying  conductor will                                 

experience a force if  it is placed                                                      

cutting a magnetic field.                                                                

The conductor will not  experience                                                

a force if it is parallel to the                                                  

magnetic field. 

The direction of the force is reversed if 

either the direction of the current or the 

direction of the magnetic field is reversed. 

If an electrical conductor ‘cuts’ 

through a magnetic field a 

potential difference is induced 

across the ends of the 

conductor 

If a magnet is moved into a coil of 

wire a potential difference is 

induced across the ends of the coil. 

Transformer coils are made of copper wire 
with and insulating covering . The core is 
made of iron (a magnetic material which is 
easily magnetised and demagnetised). An ac 
power supply for the primary voltage. 

The Transformer: An alternating current in the primary coil produces a changing 

magnetic field in the iron core and hence in the secondary coil. This induces an 

alternating potential difference across the ends of the secondary coil. 

In a step-up 

transformer the 

potential 

difference across 

the secondary coil 

is greater than the 

potential 

difference across 

the primary coil. 

In a step-down 

transformer the 

potential 

difference across 

the secondary coil 

is less than the 

potential 

difference across 

the primary coil. 

transformer equation:  

Vp / Vs  = np / ns 

If transformers are assumed to be 100% efficient, 

the electrical power output would equal the 

electrical power input.     Vp x Ip = Vs x Is 

Switch mode transformers 

operate at a high frequency, often 

between 50 kHz and 200 kHz. 

Switch mode transformers are much lighter and smaller than 

traditional transformers working from a 50 Hz mains supply. 

They are used for mobile phone chargers 

Switch mode transformers use 

very little power when they are 

switched on but no load is applied. 

Flemings 
left Hand 
Rule 

force 

The motor 
turns 

Electromagnet: 
 
 
 
 
 
 
Stronger if more turns of wire 
on the coil and more current 
through the coil. 
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