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PHYSICS FORMULAE TO MEMORISE 

AF. May 2015. 

MECHANICS 

Displacement is the area under a (time, velocity) graph, where a negative area means a negative 

displacement 

Average speed = total distance travelled / total time taken 

Velocity is the gradient of a (time, displacement) graph 

Acceleration is the gradient of the (time, velocity) graph 

Newton's First Law: A object will move at constant velocity if it is not accelerating, and therefore the vector 

sum of forces is zero. It is in equilibrium. 

Newton's Second Law:     mass x acceleration = vector sum of forces 

Weight:      gravitational force = mass x acceleration due to gravity  W mg   

Elastic force:    restoring force = spring constant x extension   F kx   

Newton's Third Law:    If body A imposes a contact force F upon body B, body B will in turn impose 

     a contact force F  upon body A 

Moment of a force is force x perpendicular distance from a rotation axis. In equilibrium, the sum of 

moments (clockwise or anticlockwise) is zero, regardless of the axis position chosen! 

Equations of constant acceleration motion: u  initial velocity, a  acceleration, t  time, v  final velocity, x  

displacement,
, 
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For projectile motion, in the y direction the acceleration is 
-29.81msg  downwards, and 0 ms

-2
 in the x 

direction i.e. a constant velocity in the x direction. 

Conservation of momentum: The vector sum of  mass x velocity for every object in a collision is the same 

after the collision. (Although the momenta of individual objects might change in the event). 

Impulse is a change in momentum, and the area under a (time, force) graph 

Conservation of energy:  Kinetic energy + gravitational potential energy + elastic potential energy + .... 

is a constant in a closed system. 

Kinetic energy:  
21

2
mv          Gravitational Potential Energy:  mgh        Elastic potential energy:   

21
2
kx   

Work done = area under a (displacement, force) graph 

Power = rate of use of energy.  For a moving vehicle, power = driving force x velocity 

  

Displacement, velocity and acceleration 

are vector quantities. The definitions here 

refer to a particular direction  (e.g 

horizontal, or vertical) 
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ELECTRICITY & MAGNETISM 

Ohm's Law: V IR   

V  Voltage or 'potential difference' across a resistive element. I  current, R  resistance. 

Electrical Power  P VI   P  power, V  voltage, I  current 

Resistive power loss:  
2P I R  P  power, I  current, R  resistance 

Resistance of a wire:  
l

R
A


  

R  resistance, l  length, A  cross sectional area,   resistivity. Assume uniform resistivity and cross 

sectional area along length of wire. Copper:  = 1.68 x 10
-8

, Aluminium :   = 2.82 x 10
-8 m  

Addition of resistors wired in series: 
1 2

...R R R    

Addition of resistors wired in parallel: 
1 2

1 1 1
...

R R R
    

Faraday's law of induction:   Voltage induced is proportional to the rate of change of magnetic 

flux      linked 

'Right hand thumbs up rule' for magnetic field (fingers) due to a current (thumb) 

Fleming's Left hand rule: (Thumb: Motion, First finger: magnetic Field, Index finger: Current) 

Transformers:  2 2

1 1

V N

V N
   2 1

1 2

I N

I N
  

1
V ,

1
I   Voltage, current in primary coil,  

2
V ,

2
I  voltage, current in secondary coil,  

1
N ,

2
N  number of turns in primary, secondary coils 

 

THERMAL PHYSICS 

Ideal gas law:  pV nRT     

p  pressure, V  volume, n  number of moles of gas, molar gas constant R  = 8.314 Jmol
-1

K
-1

,                          

T  absolute temperature (in Kelvin)  

V T     Charles' Law 

1
p

V
    Boyle's Law 

E mc T    Energy E  required to raise the temperature of a mass m  by T   

  where c  is the specific heat capacity (i.e. heat capacity per kilogram of thermal mass) 

Temperature conversions:   Fahrenheit to Celsius to Kelvin: 9

5
273.15, 32

K C F C
T T T T     

Pressure of a column of fluid:  p gh  

p  pressure,   fluid density, g  gravitational acceleration, h  height of fluid column 
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WAVES & OPTICS 

Angle of incidence = angle of reflection  
i r
   

Snell's law of refraction    
1 1 2 2
sin sinn n    

n  = refractive index (speed of light in a vacuum / speed of light in a medium). Angles   are measured 

from the normal to the reflecting surface 

Total internal reflection at glass : air interface i.e. no refraction if 

1 1 o1
sin sin 41.1

1.52

air

i i i

glass

n

n
   

   
           

  This is the critical angle 

Wave speed:   c f     c speed , f  frequency,   wavelength 

Frequency:    
1

f
T

     f  frequency, T  time period of oscillation 

Speed of light in a vacuum:  2.998 x 10
8
 ms

-1
  Speed of sound in air (20

o
C):    344 ms

-1
 

        Speed of sound in water:     1482 ms
-1

 

 Lens Formula:   
1 1 1

u v f
     u  object distance ,  v  image distance,                                 

        f  focal length of a lens 

NUCLEAR PHYSICS 

The number of decays of a radioactive element per second ('activity') is proportional to the number of 

radioactive atoms that have not yet decayed 

1
2

T  half life. The time taken for half of the number of radioactive elements in a sample to decay. 

The graph of the activity vs time is an exponential decay. 

Alpha decay:   
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Atomic number (Z) reduces by 2. Mass number (A) reduces by 4 
 

Kinetic energy of alpha particle (a Helium nucleus) is approximately 5MeV. (100,000 x ionization energy for an 

air molecule). 

Beta decay: 
1

14 14
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Atomic number (Z) increases by 1. Mass number (A) stays the same 

Kinetic energy of beta particles (high energy electrons) are 0.01 to 10MeV, i.e. a spectrum of energies. 

[1MeV = 1.60 x 10
-13

 J] 

Gamma rays: Very high energy photos, i.e. electromagnetic waves of very high frequency. 

Gamma radiation is more penetrating than beta, which is more penetrating than alpha.
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