Share Multi Academy Trust
Curriculum Planning Template

	Subject:
	Maths - mechanics
	Year
	12
	Ability 
	Alevel



	Term / Date(s)
	Half-term 1 (6 weeks)
	Half-term 2 (6 weeks)

	Topic
	Forces and Friction
	Projectiles

	Topic overview

Pupils will learn…

	To apply and understand f=ma in problems including inclined planes and friction
	To apply and understand horizontal and vertical motion in context of a projectile.

	Components
	· Understand and use Newton's second law for motion in a straight line. (restricted to forces in 2D. Extend to resolved forces.
· Understand and use the F ≤ µR model for friction. Coefficient of friction, motion of a body on a rough surface limiting friction and statics
	· Model motion under gravity in vertical planes using vectors
· Derivation of formulae for time of flight, range and greatest height and the derivation of the equation of the path of a projectile may be required

	What pupils should already know
(prior learning components)

	· setting up equations with a decision of which was to resolve.  
· being able to complete a forces diagram 
· the value of µ and what it means  
· resolving in the direction of the tendency of motion  
· the value of friction in different situations and the direction of the friction as things change.
	· where is the velocity zero? Why? 
· Where is the projectile starting from?
· Where does this mean it will land in relation to the start? 
· What does initially at rest mean? 
· What would the speed be as it returns to the start? 
· The importance of signs 
· the meaning of limiting models.

	Transferrable knowledge (skills)
	This unit moves the f=ma questions looked at in two earlier units into a complex context introducing the idea of friction and inclined planes. This work will be further explored when students are asked to do these same questions but involving dynamic inclined planes later in the course. Connected particles will be repeated used with SUVAT often used in these “after breaking” questions
	This unit brings together two of the earlier units of kinematics and combines them to solve questions by resolving in appropriate directions. The knowledge in the unit will be used again when students answer these questions in the final unit when this will be combined with vectors to interrogate problems.  

	Key vocabulary pupil will know and learn
	SUVAT, units associated with SUVAT Normal reaction, tension, thrust or compression, resistance
	SUVAT, units associated with SUVAT Normal reaction, tension, thrust or compression, resistance, vectors notation

	Assessment activities
	Assessed HW9
Test 8
	Assessed HW10
Test 9 and 10

	Resources available
	Section 5.1 and Ex5A                                                                                                   
Section 5.2 and Ex5B                                                         
Section 5.3 and Ex5C   
Mixed Ex 5

Working towards test 8 past paper booklet complete with worked solutions and video explanations
	Section 6.1 and Ex6A                                                                                                   
Section 6.2 and Ex6B                                                         
Section 6.3 and Ex6C   
Section 6.4 and Ex6D                                                          
Mixed Ex 6

Working towards test 9 and 10 past paper booklet complete with worked solutions and video explanations

	Notes
	This unit starts by looking at a method to find split forces into components in a number of different ways that are beneficial to addressing the question. It then moves to looking at finding the maximum possible value of friction and how the value of friction changes in different situations. The unit then recaps earlier work completed on simple motion, SUVAT, 
	[bookmark: _GoBack]The unit starts with a recall of vertical motion and how this allows the time of flight for a given projectile. It then moves to problems where components are required using the knowledge completed in forces. The unit finishes with students shown how to derive the projectile motion formulae.



