A2 Mathematics Module M2 Scheme of Work


	Topic
	Time
	Learning Objectives
	Learning Activity

Resources        Differentiation
	Assessment

Key Skills

	

	Frictional Force


	Frictional Force
	1  hr
	M2d1
Understand that bodies in contact may be subject to a frictional force as well as a normal reaction and be able to draw the appropriate force diagram.
	Discussion about the experimental laws of friction. Discussion on the difference between dynamic and static friction with relevant force diagrams..
M2 Booklet

	

	
	1  hr
	M2d2
Understand that the total contact force between surfaces maybe expressed in terms of a frictional force and normal reaction.

	M2 Booklet
	

	
	1  hr
	M2d3  Understand that the frictional force may be modelled by F≤μR
	Learn about frictional force when friction is not limiting and when friction is limiting, including the definition of the coefficient of friction μ. Illustrate the variation in values for various pairs of surfaces
M2 Booklet

	Use of Formulae

	
	1 ½ hrs
	M2d4  Be able to use Newtons Laws to solve problems involving friction.
	Solve problems using Newtons Laws, involving friction, including those for connected particles.
M2 Booklet

	Marked homework on friction with Newtons Laws and connected particles.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Topic
	Time
	Learning Objectives
	Learning Activity

Resources        Differentiation
	Assessment

Key Skills

	
	
	
	
	

	Moments of Forces

	Rigid bodies in equilibrium subject to forces in two dimensions
	1 ½ hrs
	M2d5
To be able to draw a force diagram for a rigid body

	Discuss differences between models for forces on a particle and forces on a rigid body-when each is appropriate-particullary the moment of a force on a rigid body and equilibrium.
M2 Booklet
	

	
	1 ½ hrs
	M2d6   Understand the idea of moment or turning effect of a force on a rigid body.
	M2 Booklet
	

	
	1 ½ hrs
	M2d7 Be able to calculate the moment of a force , acting on a body , about a fixed axis , with consideration given to the units used , and with reference to whether the moment is clock wise or anti clockwise.
	Discuss the definition of the moment of a force about a perpendicular axis the sign and the units used. Discuss the equilibrium of a set of parallel forces on a parallel body.
M2 Booklet
	Exercises on moments involving parallel forces

	
	1 ½ hrs
	M2d8    Understand the conditions for equilibrium for a ste of forces on a rigid body..
	Discuss the moment of a force which acts at an angle . Discuss the conditions for equilibrium of a ste of nonparallel forces acting on a  rigid body.
M2 Booklet

	Exercises on  non parallel forces acting on a rigid body including ladders leaning against walls step ladders and rods hinged at one end.


	
	1 ½ hrs
	M2d9    Be able to determine whether the equilibrium of a rigid body will be broken by sliding or toppling 
	M2 Booklet.


	Homework on Moments


	Topic
	Time
	Outline

Learning Objectives
	Learning Activity

Resources        Differentiation
	Assessment

Key Skills

	Centre of Mass


	Centre of Mass of a set of point masses
	1 ½ hrs
	M2G1  Be able to find the centre of mass of a system of particles of a given position and mass for 1,2 and 3 dimensions.
M2G2 Appreciate how to locate centre of mass by appeal to symmetry
	Discuss definition of centre of mass consider for 1,2 and 3 dimensions.
Discuss centre of mass by considering symmetry

Exercise on the centre of mass of a system of particles in 1 dimension

Exercise on the centre of mass of a system of particles in 2 dimension

Exercises on the equilibrium of a beam on which there are masses.

M2 Booklet
	

	Centre of Mass of a composite body 
	3 hrs
	M2G3  Be able to find the centre of mass of a composite body be considering each constituent part  as a particle at its centre of mass
	Discussion of centre of mass of a composite bodt and the centre of mass of the remainder
Exercise on the centre of mass of laminas to be considered as composite bodies.

Exercise on the centre of mass of simple figures in 3 dimensions.
M2 Booklet 

	

	Applications of centre of mass
	1 ½ hrs
	M2G4  Be able to use the position of the centre of mass in problems involving the equilibrium of a rigid body.
	Exercises using the position of the centre of mass of irregular objects to consider their equilibrium when freely suspended from a point or on an inclined plane.

M2 Booklet 

http://wwwmathsnet.netasa22004/m2.html#2
Investigate the centre of mass of your body using two bathroom scales.


	Home work on the centre of mass.

Test


	Topic
	Time
	Outline

Learning Objectives
	Learning Activity

Resources        Differentiation
	Assessment

Key Skills

	Work  Energy and Power

 

	Work and Energy
	1 ½ hrs
	 M2w1  Be able to calculate the work done both by a force which moves along its line of action and by a force that moves at an angle to its line of action. M2w2Understand the term mechanical energy.
	Discussion of the many forms of energy and the conversion of one form of energy to another.

Discussion of the SI unit of energy and the idea of mechanical energy
M2 Booklet
	

	
	 1 ½ hrs


	M2w3   Be able to calculate Kinetic energy 
	Definition of Kinetic energy and the work done by a constant force.

Exercises to find Kinetic energy and work done.

 M2 Booklet
	

	The Work Energy Principle
	1 ½ hrs
	M2w4 Understand the Work Energy Principle , 
M2w5 Understand the terms conservative and dissipative forces
	Discuss the work energy principle and the idea of. conservative and dissipative forces and the conservation of mechanical energy.

Exercises on the work energy principle and conservation of energy.
M2 Booklet
	

	
	 1 ½ hrs
	M2w6  Be able to calculate gravitational potential energy.

M2w7 Be able to solve problems using the principle of conservation of energy.
	Exercises involving gravitational potential energy and the conservation of energy.

Exercises on work and energy in 2 dimensions including those involving vectors.
M2 Booklet
	Homework on work/energy

	Power
	1 ½ hrs
	M2w8  Understand that the power of a force is the rate at which it does work and the SI unit of power.

M2w9  Be able to solve problems using the idea of power.
	Discussion of the need to give the power of an engine and how the power of the force is calculated, including the idea of average power.

Exercise involving the power of a vehicle , travelling horizontally, or on an inclined plae.

Exercise to find the maximum speed of a vehicle. M2 Booklet
	


	Topic
	Time
	Outline

Learning Objectives
	Learning Activity

Resources        Differentiation
	Assessment

Key Skills

	Momentum and Impulse 


	Momentum and Impulse
	1 ½ hrs
	M2i1  Momentum and impulse treated as vectors         
M2i2  Be able to understand and calculate the impulse of a force, including the use of vector notation. 
	Discussion of impulsive force that occur in a variety of situations units of impulse and momentum. Discussion of momentum with impulse with variable forces
M2 Booklet
	

	
	 1 ½ hrs

	M2i3   Understand the relationship between impulse and change of momentum. 
	.

Exercises involving calculation of momentum and impulse with and with out vectors.
 M2 Booklet
	AON use of formulae

	
	1 ½ hrs
	M2i4 Understand that a system subject to no external forces conserves its momentum
M2i5 Be able to derive the conservation of momentum equation for a collision between two particles in one dimension.
M2i6 Be able to apply the principle of conservation of momentum to direct impacts within a system of bodies.
	Discussion of various situations in which impacts occur and momentum is conserved, such as impacts between trucks, guns firing impacts between bodies in space, etc.

Exercise involving the above 1 dimensional situations using both vector and non vector notation. 
M2 Booklet
	Homework on impulse and momentum

	
	 1 ½ hrs
	M2i7  Understand Newtons experimental Law and the meaning of coefficient of restitution e. 
M2i8  Be able to solve problems involving both conservation of momentum and Newtons Experimental Law
M2i9  Understand that mechanical energy is not conserved during impacts (unless e = l) and be able to find the loss of mechanical energy.
	Discussion of Newtons Experimental Law in a variety of situations.
Discussion of such problems in a variety of situations such as colliding objects and perpendicual impact of an eklastic body with a fixed surface, leading to the Law,

speed of separation= e x speed of approach
Exercises on the above.

http://www.mathsnet.net/asa2/2004/n24impact/index.html
www.physics-online
M2 Booklet

	Homework on Newtons Experimental Law

	Continued

	
	M2i10  Understand that in an oblique impact between an object and a smooth plane , the impulse acts in a direction normal to the plane only.
M2i11 Understand the velocity of and object parallel to the plane is unchanged by impact.


	Discussion of the resolution of velocities parallel to and perpendicular to the plane both before and after impact.

Discussion of energy considerations in an oblique impact.

Exercise on oblique impact to include a ball bouncing following projectile motion.

M2 Booklet
	Test

	
	
	M2i12 Know that the direction of the component of the velocity perpendicular to plane is reversed and that its magnitude is multiplied by the coefficient of restitution.
	
	

	
	
	M2i13 Be able to calculate the loss of kinetic energy in an oblique impact.
	
	

	
	
	M2i14 Be able to solve problems involving oblique impact.
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	Frameworks


	Frameworks
	1 ½ hrs
	M2d10  Be able to find the internal forces in a framework of a light pin jointed rods by applying the conditions for equilibrium at the pin joints.
	Discussion of frameworks in particular the stability of the triangular element using example such that the millennium stadium in Cardiff
M2 Booklet

	

	
	 1 ½ hrs


	M2d11  Understand the term thrust   compression and tension.

            Be able to determine which rod in a framework are in compression and which in tension. 
	Discussion of the approach to problems by considering 
a) the assumptions made

b) the equilibrium of the whole system by considering the external force

c) the equilibrium of the pin joint by also considering the internal forces

Exercise on the above to include bridge type problems and suspended frame works.

 M2 Booklet
	Home work on frameworks
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