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	Subject:
	Maths - mechanics
	Year
	12
	Ability 
	Alevel



	Term / Date(s)
	Half-term 3 (6 weeks)
	Half-term 4 (6 weeks)

	Topic
	Forces 2
	Variable Acceleration 1

	Topic overview

Pupils will learn…

	How to draw and use 2D forces diagrams to allow problems to be resolved to find motion.
	To use calculus to find solutions in context of viable acceleration 

	Components
	· Understand and use weight and motion in a straight line under gravity; gravitational acceleration, g, and its value in SI units to degrees of accuracy.
· Understand and use Newton's third law; equilibrium of forces on a particle and motion in a straight line; application to problems involving smooth pulleys and connected particles; resolving forces in 2 dimensions; equilibrium of a particle under coplanar forces.
· Understand and use addition of forces; resultant forces; dynamics for motion in a plane.
	Use calculus in kinematics for motion in a straight-line:







	What pupils should already know
(prior learning components)

	· importance of resolving R() and F=ma
· knowing the effects of this on g (and wider SUVAT)        
· leaving g in questions to allow the cancelation of g later in questions and the avoiding of rounding errors.      
· being able to draw forces diagrams from a worded question ensuring all information is added in a and u where needed.     
· the idea the force that A has on B is the same as B on A and where we use this to help understand problems.
	· recap of differentiation from core. 
· What does differentiation give us on a graph? 
· Compare this to finding the gradient for V-T and S-T graphs.

	Transferrable knowledge (skills)
	This unit moves the f=ma questions looked at earlier into a slightly more complex context introducing the idea of pulleys and scale pans/stacked questions. This work will be further explored when students are asked to do these same questions but involving inclined planes later in the course. Connected particles will be repeated used with SUVAT often used in these “after breaking” questions
	[bookmark: _GoBack]This unit moves student’s knowledge beyond constant acceleration that has been solely looked at to this point. This unit twins with the following unit of integration with this rarely being questions in isolation. A good grounding here is essential for the following units involving integration both with and without limits.

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

	Assessment activities
	Assessed HW5a and 5b
Test 3
	Assessed HW6
Test 4

	Resources available
	Section 10.4 and Ex10D                                                                                    
Section 10.5 and Ex10E                                                                                    
Section 10.6 and Ex10F                                                                                      
Mixed Exercise 10

Working towards test 3 past paper booklet complete with worked solutions and video explanations
	Section 11.1 and Ex 11A                                                      
Section 11.2 and Ex11B                                               
Section 11.3 and Ex11C

Working towards test 4 past paper booklet complete with worked solutions and video explanations

	Notes
	This unit starts with students asked to consider connected particles and the impact this has a full system and partial systems. This is the considered in the situation of a scale pan which for many is a unfamiliar context. The unit finishes with pulleys where students must know how this impacts the motion of the system. At this point friction is not included but these questions will be addressed again with that context added.
	The unit introduces the idea of variable acceleration and the impact that this will have on graphs to allow students a visual representation of what is happening. Differentiation will then be discussed to look at how to fins v and a given s or v respectively. Links to pure will be used when discussing maxima and minima to allow students to see links to what has been covered earlier in pure.



