Neath Port Talbot College
AS Mathematics: Module Mechanics 1 (M1): Scheme of Work

	Topic
	Time
	Outline

Learning Objectives
	Learning Activity

Resources       Differentiation
	Assessment

Key Skills

	Kinematics

	Motion in 1 dimension

	6 hours
Weeks( 1-4)
	Language of kinematics
Understand S.I.units
Know the difference between position, displacement and distance

Kinematic graphs

Be able to draw position-time, and distance time graphs.

Know the difference between velocity and speed, acceleration and its magnitude. Know the meaning of relative velocity

Know the significance of  the gradients of kinematic graphs and the significance of the areas beneath them


	Introduction to terms: light, smooth, uniform, particle, inextensible, thin, rigid.
Classwork discussion and examples of these terms. Exercises to calculate position displacement and distance.
Interpreting and sketching kinematic graphs

Discussion of these terms, including real life examples.

Discussion and exercises to determine  speed, velocity and acceleration by calculating gradients

Exercises to calculate areas under curves to determine position and distance travelled

Notes on kinematic graphs
Work sheets 1A, 1B, 1C
www.mathsnet.net/asa2/m13graphs_1.html
www.mathsnet.net/asa2/m13graphs_2html
Consideration of curved graphs
	Marked homeworks 1,2 and 3 on kinematic graphs.

	Kinematics

	Motion in 1 dimension
	6 Hours 
weeks (3-5)

Week 6
	Constant acceleration formulae (suvat equations)
Be able to recognise when the use of the constant acceleration formulae is appropriate
Be able to solve kinematics problems using the constant acceleration formulae
(one stage motion)

Be able to solve kinematics problems using the constant acceleration equations (two  stage motion)

Understand and be able to use the constant acceleration formulae to solve problems involving vertical motion  under gravity.
	Class discussion of a variety of scenarios when the suvat equations can be used and when they cannot.

Derivation of the four equations of constant acceleration

Exercises, using the suvat equations (one- stage motion)
Exercises using the suvat equations (two -stage motion)

Discussion of acceleration due to gravity-relate to work done in Physics.
Exercises using suvat equations to solve problems involving vertical motion under gravity.

Note on constant acceleration formulae
Worksheets  2A, 2B,” Motion under gravity”
Consideration of  a real life application such as the optimum distance between speed bumps.

	Communication: Taking part in group discusssion
Application number: use of formulae
Marked homeworks 3,5

Test on kinematics in 1 dimension, constant acceleration.
 

	Force

	The identification of the forces acting on a body and their representation on a diagram


	1.5 Hours
Week 7
	Understand the language relating to forces and identify the forces on a mechanical system

Understand and be able to use the following terms; weight, tension, thrust, normal reaction, friction, resistance
Be able to identify the forces acting on a simple mechanical system and be able to represent the forces on a force diagram
	Discuss the terms relating to forces in the context of practical scenarios, relating to work done in Physics

Draw force diagrams in a variety of situations, including horizontal and inclined planes.

Notes on force diagrams

Worksheet 3A

	

	Newton’s laws of Motion

	The application of Newton’s Laws of motion to a particle in 1 dimension.


	3 hours
Week (8-9)
3 hours.

Week 10-11
Week 13
	Know and understand the meaning of Newton’s three laws
Understand Newton’s 3rd law

Understand Newton’s 1st law. 

Understand Newton’s 2nd Law. 

Understand the  S.I. unit of force and the relation between mass and weight.

Understand the meaning of and be able to solve problems involving connected particles


	Discuss the effect of action and reaction. 

Discuss Newton’ s 3rd law 

Exercises to complete force diagrams on action and reaction in a variety of situations

Discuss Newton’s 1st law and the idea of a resultant force. Discuss the idea that a particle moves with constant velocity if no resultant force acts.

Exercises involving the effect of Newton’s 1st law in a variety of situations.

Discuss Newton’s 2nd law. Discuss the Newton unit of  force. Exercises involving mass and weight

Simple exercises on Newton’s 2nd law for motion of a particle in a straight line.

Discussion of 3 situations involving connected particles: bodies in a lift, pulleys, engines pulling trucks. Exercises involving all three scenarios in which force diagrams are drawn and problems solved.
Notes on Newton’s 3 Laws
Worksheets 3B,3C, 4A, 4B, 4C

www.mathsnet.net/asa2/2004/m14newton2nd.html
Considering a mathematical model involving air resistance
	Application: Use of formulae
Homeworks 6-9
Test on Newton’s Laws


	Vectors

	The properties of vectors and techniques associated with them in 2 and 3 dimensions


	3 Hours
Week 14-15

	Understand the language of vectors

Understand the terms vector, scalar, unit vector, position vector, magnitude, direction of a vector, resultant of a set of vectors. Understand the representation  of vectors.
Understand the geometry of vectors
Understand the significance in terms of algebra and geometry of, and be able to carry out elementary operations on vectors. 

Understand the notation and operations on vectors
Understand the significance of unit vectors i, j and k. and components.
Be able to find the magnitude and direction of a vector in component form.

Be able to express a vector in component form, given its magnitude and direction or resolving.

Be able to find unit vectors in any direction.

Be able to apply vectors to mechanics problems


	Discuss practical examples of vectors. Discuss the terms required and relate them to practical examples. 

Discussion of addition, subtraction of vectors and multiplication of a vector by a scalar, in terms of algebra and geometry. Exercises on using these operations algebraically. Exercises on solving geometrical problems using vectors.

Discussion and exercises to find magnitude and direction from components, resolving vectors to find components, finding the unit vectors in any direction. Exercises involving previous ides in vectors.

Discussion of practical applications of work done on vectors. Exercises on problems involving velocity and force.

Notes on vectors

Worksheets: 5A, 5B, 5C,5D
Worksheet 5E (selected questions)

	Communication: group discussion
Homeworks 10 on vectors


	Force

	Vector treatment of forces


	4.5 Hours
Week 16-18
Week 19

	Be able to solve problems involving a set of forces in equilibrium
Be able to resolve a force into components and be able to select suitable directions for resolution.

Be able to find the resultant of several concurrent forces by resolution.

Know the conditions for equilibrium.

Know that vectors representing forces in equilibrium form a closed polygon.

Be able to formulate and solve a set of equations for equilibrium by resolving forces in suitable directions, or using a polygon of forces

Be able to use Lami’s theorem for 3 forces in equilibrium


	Discuss scenarios in which forces are resolved  a) horizontally and vertically

b) parallel and perpendicular to an inclined plane. Exercises to find the components of forces in various directions.

Exercises to find the resultant of a system of co-planar forces
Discussion of problems involving a set of co-planar forces in equilibrium. Exercises to solve problems, involving directions that are a) horizontal and vertical and b) parallel to and perpendicular to an inclined plane

Discussion of scenarios where the use of Lami’s theorem is appropriate. Solving problems, using Lami’s theorem.

Statics notes on forces in equilibrium, resolution of forces
Worksheets:”Component of a force”,7B
www.mathsnet.net/asa2/2004/m15equilibrium0.html
www.mathsnet.net/asa2/2004m15exam_1.html
Later examples in worksheet 7B
	Homeworks 11,12,13 on vector forces.
Test on vectors


	Kinematics

	The use of calculus in kinematics

Motion in 2 and 3 dimensions


	4.5 Hours
Week20-22

	Be able to use calculus to determine position, velocity and acceleration for motion given as a function of time.

Be able to differentiate position and velocity with respect to time and know what measures result.

Be able to integrate acceleration and velocity with respect to time and know what the result means
Be able to solve problems in 2 and 3 dimensions using calculus and vectors i

Understand the language of kinematics appropriate to motion in 2 and 3 dimensions

Be able to extend the scope of techniques from motion in 1 to that in 2 and 3 dimensions, using vectors and calculus, including finding the Cartesian equation of a particle.

	Discussion of situations of where calculus is used, including those where air resistance is involved. Discussion of methods used to find velocity and acceleration from position. Relate to previous wok on constant acceleration.

Exercises to solve problems

Discussion of methods used to find velocity and position from acceleration, and the requirement for boundary conditions. Relate to previous work on area under a curve. Exercises to solve problems

Discuss the terms position vector and relative position, and the difference in approach to a problem in 1 dimension. Discuss the realism of a model proposed
Discuss a variety of problems and exercises in 2 and 3 dimensions, which involve finding magnitude and direction of velocity and acceleration, times at which velocity is 0, description of motion
Notes on non-uniform motion in 2 and 3 dimensions

Worksheets  8A, 8B, 8C.
	Homework 14 on non-uniform motion


	Newton’s Laws of Motion in 2 and 3 dimensions

	The application of Newton’s

Laws of motion to a particle in2 and 3 dimensions
	3Hours
Week 23-24
	Understand equations of motion of a particle in 2 and 3 dimensions
Be able to use Newton’s 2nd law F=ma in 2 and 3 dimensions in order to obtain the equation of motion of a particle.
	Revision of Newton’s Laws

Discussion of Newton’s 2nd law in  2 and 3 dimensions. Exercises to determine force acceleration, velocity and position, using vectors and calculus.

Notes on Newton’s 2nd law in 2 and 3 dimensions

Worksheet: 7C and 8D

Harder questions at end of exercise.
	Application of Number: Use of formulae

Homework 15 on Newton’s 2nd law in 2 and 3 dimensions

	Projectiles

	The general motion of a projectile
	Time 4.5 Hours
Week 25-27
	Understand and be able to formulate the equations of motion of a projectile in 2 dimensions under gravity
Be able to formulate the equations of motion horizontally and vertically and determine position, velocity, and the maximum height and range of the particle.

Be able to find the initial velocity of a projectile given sufficient information.

Be able to eliminate time from component equations that give horizontal and vertical displacement in terms of time.

Be able to solve general problems involving projectiles.
	Revision of vertical motion under gravity. Discussion of the model used to consider projectiles under gravity and assumptions made. 

Derivation of component equations, horizontally and vertically for a variety of situations and determination of position and velocity at any point in the motion, maximum height and range.

Solving problems involving a variety of scenarios.

Discussion of elimination of time from component equations and solution of problems.

Exercises on all aspects of projectiles.

Notes on projectiles

Worksheets 6A, 6B, 6C

www.maths.net/asa2/2004/m21motionhtml
www.mathsnet.net/asa2/2004/m21proj.html
Exercises on trajectory
	Homework 16, 17 on projectiles.

Mock exam
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