Class 1:

Revision of:
· SI units https://physics.nist.gov/cuu/Units/units.html 
· Scalars and vectors
· Proportionality
· Transposition of formulae
· Arithmetic operation on signed integers and rational fractions kahoot.com 
· Resolution of forces: orthogonal components  and use of Pythagoras Theorem to  get magnitude of force from components.  Example sheet 1
· Calculus : the derivative of a function  and the integral
Newton’s Laws:
First Law:
Every body continues in its state of rest or uniform motion in a straight line unless acted upon by an external force.
This law is an expression of  Inertia, which is defined to  be the reluctance of a body to  change its state of motion.
Second Law:
The rate of change of momentum of a body is directly proportional to the external force acting on the body and takes place in the direction of the force.


			
					

In SI units k = 1 when Force is in Newtons, N , mass is in kg and velocity in ms-1
1 N is the force required to  accelerate a mass of 1 kg to  a speed  of 1 ms-1  over 1 s  i.e. an acceleration of 1 ms-2
If mass is constant  then
			       = m  (v-u)/ Δt    if Δt is time taken for velocity to change from u to  v  
Or 			F= ma
If a constant force is applied over a duration Δt,  to  this mass causing its velocity to  change from  u to  v , then this equation defines the Impulse, I,  imparted to  the mass:
			I=  F Δt =  mv-mu                                        units of Impulse are Ns
If the force is not constant over this duration then we must integrate:
I =  

Third Law:
If a body A exerts a force on a body B, then B exerts an equal and oppositely directed force on A 
Examples:
Person pushing cart; rocket accelerating due to  ejected  gases; person jumping on ground
Example sheet
Mass and  weight:
Weight is the force acting on a mass due to  gravity
Acceleration due to  gravity is g =9.8 ms-2

Therefore a mass m kg has a weight (force due to  gravity) of mg Newtons 
Conservation of  Momentum
Remember momentum is a vector so  balancing momentum before and after an event  can be done independently for each orthogonal direction.

Example sheet
Conservation of Energy
Example Sheet 
Friction:
When a surface of a body is in contact with another, each body experienced a frictional force that acts to  oppose the relative motion of the surfaces. Once  a mody starts to  slide, the frictional force is slightly less than the frictional force that hs to  be overcome to  start the motion. 
Frictional force F = μR
Where μ is coefficient of friction and R is the normal reaction .
Example Sheet




Kinematic Equations of Motion:
For a body with constant acceleration ( eg just gravity) :
v= u +at
v2= u2 + 2as
s= ut + at2
s =  ( u + v )t 

where 	 u = velocity when t =0
	v= velocity at time t
a = the constant acceleration
 s = the distance at time t  from  starting point 

remember that u,v,a, and s  are vectors and take positive and negative values .
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