Curriculum Overview – A2 Mathematics Statistics and Mechanics
	
	Autumn 
	Spring 
	Summer

	
	Autumn 1
	Autumn 2
	Spring 1
	Spring 2
	Summer 1
	Summer 2

	Topic 

	Stats: Unit 1
Chaper 1
Mech: Unit 4
Chapter 4
	Stats: Unit 2
Chapter 2
Mech: Unit 5
Chapter 5

	Stats: Unit 3a,b
Chapter 3
Mech: Unit 6,7
Chapter 6,7

	Stats: Unit 3c
Chapter 3
Mech: Unit 8
Chapter 8

	Revision
	Formal examination

	Critical Prior Knowledge 
	Prerequisite:
Stats AS Units 2b,5a,5b
Pure AS Units 6,8
Mech AS Unit 8a
Page 0 – Statistics and Mechanics Year 2 - ActiveTeach (activeteachonline.com)

Page 70 – Statistics and Mechanics Year 2 - ActiveTeach (activeteachonline.com)
	Prerequisite:
Stats AS Unit 3
Pure AS Units 6, 8a,8b
Mech AS Units 6, 8a,8b
Page 16 – Statistics and Mechanics Year 2 - ActiveTeach (activeteachonline.com)
Page 90 – Statistics and Mechanics Year 2 - ActiveTeach (activeteachonline.com)
	Prerequisite:
Stats AS Units 3,4 5a,5b
Pure AS Units 4,5,6
Mech AS Units 7b, 8a
Page 36 – Statistics and Mechanics Year 2 - ActiveTeach (activeteachonline.com)
Page 106 – Statistics and Mechanics Year 2 - ActiveTeach (activeteachonline.com)
Page 128 – Statistics and Mechanics Year 2 - ActiveTeach (activeteachonline.com)
	Prerequisite:
Stats AS Units 3,4,5a,5b
Mech AS Units 7,7a,7b,8a,8b
Mech A2 Units 4,5
Page 36 – Statistics and Mechanics Year 2 - ActiveTeach (activeteachonline.com)
Page 158 – Statistics and Mechanics Year 2 - ActiveTeach (activeteachonline.com)
	
	

	Overall Intent
(Big ideas and key concepts)

	Exponential models
Measuring correlation
Hypothesis testing for zero correlation
Moments
Resultant moments
Equilibrium
Centres of mass
Tilting
	Set notation
Conditional probability
Probability formulae
Tree diagrams
Resolving forces
Inclined planes
Friction
	The normal distribution
Finding probabilities for the normal distribution
Inverse normal distribution
Standard normal distribution
Approximating a normal distribution
Horizontal projection
Horizontal and vertical components
Projection at any angle
Projectile motion formulae
Static particles
Modelling with statics
Dynamics and inclined planes
Connected particles
	Hypothesis testing with the normal distribution
Vectors in kinematics
Vector methods with projectiles
Variable acceleration in 1D
Differentiating and integrating vectors
	
	

	Essential
Knowledge milestones 
(What students must master)


	Understand exponential models and use a change of variable to estimate coefficients in an exponential model
Understand and calculate the product moment correlation coefficient
Carry out a hypothesis test for zero correlation
Calculate the turning effect of a force acting on a rigid body and calculate the resultant moment of a set of forces 
Solve problems involving uniform and non-uniform rods
	Understand set notation
Understand conditional probability
Solve conditional probability problems using venn diagrams, two-way tables and tree diagrams
Use probability formulae
Resolve forces into components
Use the triangle law
Solve problems involving smooth or rough inclined planes
Understand friction and the coefficient of friction

	Understand the normal distribution
Find percentage points and calculate values on a standard normal curve
Find unknown means/standard deviation for a normal distribution
Approximate a binomial using a normal distribution
Select appropriate distributions
Model motion under gravity
Resolve velocity into components
Solve problems involving particles projected at an angle
Derive the formulae for time of flight, range and greatest height and the equation of the path of a projectile
Find an unknown force when a system is in equilibrium
Solve statics problems involving weight, tension and pulleys
Understand and solve problems involving motion on rough or smooth inclined planes.
Solve problems involving connected particles that require the resolution of forces
	Carry out a hypothesis test for the mean of a normal distribution
Work with vectors for displacement, velocity and acceleration
Use calculus with harder functions of time involving variable acceleration
Differentiate and integrate vectors with respect to time
	
	

	Cultural Capital



	
	
	
	
	
	

	Mode of Retrieval 

	



Retrieval practise:
Start of each lesson
1 question from this topic
1 question from a previous topic


	



Retrieval practise:
Start of each lesson
1 question from this topic
1 question from a previous topic

	





Retrieval practise:
Start of each lesson
1 question from this topic
1 question from a previous topic

	



Retrieval practise:
Start of each lesson
1 question from this topic
1 question from a previous topic
[bookmark: _GoBack]
	

	

	ECC Student Characteristics


	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge

	Connection to future learning
(When is this developed / revisited)?


	A2 Mech Unit 8
	A2 Mech Unit 8
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test	1 Unit test

Statistics Year 2 (A Level) Unit Test 2: Probability

[bookmark: _GoBack]1	The table below shows the number of gold, silver and bronze medals won by two teams in an athletics competition.



		

		Gold

		Silver

		Bronze



		Team A

		29

		17

		18



		Team C

		21

		23

		17







The events G, S and B are that a medal is gold, silver or bronze respectively. Let A be the event that team A won a medal and C team C won a medal. A medal winner is selected at random. Find

a	P(G)	(2 marks)



b	P([AS]')	(2 marks)

c	Explain, showing your working, whether or not events S and A are statistically independent. Give reasons for your answer.	(2 marks)

d	Determine whether or not events B and C are mutually exclusive. Give a reason for your answer.	(2 marks)

e	Given that 30% of the gold medal winners are female, 60% of the silver medal winners are female and 40% of the bronze medal winners are female, find the probability that a randomly selected medal winner is female.	(2 marks)

2	A mechanic carried out a survey on the defects of cars he was servicing. He found that the probability of a car needing a new tyre is 0.33 and that a car needing a new tyre has a probability of 0.7 of needing tracking. A car not needing a new tyre has a probability of 0.04 of needing tracking.

a	Draw a tree diagram to represent this information.	(3 marks)

b	Find the probability that a randomly chosen car has exactly one of the two defects, needing a new tyre or needing tracking.	(2 marks)

The mechanic also finds that cars need new brake pads with probability 0.35 and that this is independent of needing new tyres or tracking. A car is chosen at random.

c	Find the probability that the car has at least one of these three defects.	(2 marks)

d	What advice would you give to motorists?	(1 mark)



3	P(E) = 0.25, P(F) = 0.4 and P(EF) = 0.12

a	Find P(E'|F')	(2 marks)

b	Explain, showing your working, whether or not E and F are statistically independent. Give reasons for your answer.	(2 marks)

The event G has P(G) = 0.15

The events E and G are mutually exclusive and the events F and G are independent.

c	Draw a Venn diagram to illustrate the events E, F and G, giving the probabilities for each region.	(5 marks)



d	Find P([FG]')	(2 marks)


4	In a factory, three machinists, Amy, Brad and Ceri, are used to sew shirts.

Amy sews 40% of the shirts.

Brad sews 35% of the shirts.

Ceri sews the rest of the shirts.

It is known that 5% of the shirts sewn by Amy are faulty, 2% of the shirts sewn by Brad are faulty and 3% of the shirts sewn by Ceri are faulty.

a	Draw a tree diagram to illustrate all the possible outcomes and associated probabilities.	(3 marks)

A shirt is selected at random.

b		Calculate the probability that the shirt is sewn by Brad and is not faulty.	(2 marks)

c	Calculate the probability that the shirt is faulty.	(2 marks)

d	Given that the shirt is faulty, find the probability that it was not sewn by Ceri.	(3 marks)







5	A group of students were surveyed by a principal andwere found to always hand in assignments on time. When questioned about their assignmentssaid they always start their assignments on the day they are issued and, of those who always start their assignments on the day they are issued,hand them in on time.

a	Draw a tree diagram to represent this information.	(3 marks)

b	Find the probability that a randomly selected student:

i	always start their assignments on the day they are issued and hand them in on time.	(2 marks)

ii	does not always hand in assignments on time and does not start their assignments on the day they are issued.	(4 marks)

c	Determine whether or not always starting assignments on the day they are issued and handing them in on time are statistically independent. Give reasons for your answer.	(2 marks)
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test	1 Unit test

[image: AssPack_HEADER_BLANK_portrait]Mechanics Year 2 (A Level) Unit Test 7: Applications of forces

[bookmark: _Hlk26101766]Unless otherwise stated, whenever a numerical value of g is required, take g = 9.8 m s−2 and give your answer to either 2 significant figures or 3 significant figures.

1	Two particles P and Q have masses 3m and 4m respectively. The particles are attached to the ends of a light inextensible string. Particle P is held at rest on a smooth horizontal table. The string passes over a small smooth pulley which is fixed at the edge of the table. Particle Q hangs at rest vertically below the pulley with the string taut, as shown in Figure 1.

Figure 1

[image: ]

Particle P is released from rest. Assuming that P has not reached the pulley, find:

a	the acceleration of Q,								(5 marks)

b	the tension in the string,								(1 mark)

c	the magnitude and direction of the force exerted on the pulley by the string.	(4 marks)

2		A fixed rough plane is inclined at 30° to the horizontal. A small smooth pulley P is fixed at the top of the plane. Two particles A and B, of mass 3 kg and 6 kg respectively, are attached to the ends of a light inextensible string which passes over the pulley P. The part of the string from A to P is parallel to a line of greatest slope of the plane and B hangs freely below P, as shown in Figure 2. 

Figure 2

[image: ]



The coefficient of friction between A and the plane is.
Initially A is held at rest on the plane. 
The particles are released from rest with the string taut and A moves up the plane. 
Find the tension in the string immediately after the particles are released.		 (9 marks)



3	A uniform ladder PQ, of length 2a and weight W, has its end P on rough horizontal ground.
The coefficient of friction between the ladder and the ground is .
The end Q of the ladder is resting against a smooth vertical wall, as shown in Figure 3.



A builder of weight 10W stands at the top of the ladder. To stop the ladder from slipping, the builder's assistant applies a horizontal force of magnitude H to the ladder at P, towards the wall. The force acts in a direction which is perpendicular to the wall. The ladder rests in equilibrium in a vertical plane perpendicular to the wall and makes an angle α with the horizontal ground, where tan α = . The builder is modelled as a particle and the ladder is modelled as a uniform rod.

Figure 3

[image: ]

a	Show that the reaction of the wall, S, on the ladder at Q has magnitude 7W.	(5 marks)

b	Find, in terms of W, the range of possible values of H for which the ladder 
remains in equilibrium.								(5 marks)








4	A uniform beam AB, of weight 120 N and length 6 m, rests in equilibrium with the end A on rough horizontal ground. The beam rests on a smooth cylindrical pipe. The pipe is fixed to the ground and cannot move. The point of contact between the beam and the pipe is P, where AP = 4 m, as shown in Figure 4. The plank is resting in a vertical plane which is perpendicular to the axis of the drum, at an angle θ to the horizontal, where sin θ =. The coefficient of friction between the beam and the ground is μ.

Figure 4

[image: ]


Modelling the beam as a rod, find the least possible value of μ.			 (10 marks)

5	A uniform rod AB, of length 2.5 m and mass 4 kg, is smoothly hinged to a vertical wall at A. The rod is held in equilibrium in a horizontal position by a light strut PQ as shown in Figure 5. The rod and the strut lie in the same vertical plane, which is perpendicular to the wall. The end P of the strut is freely jointed to the wall at a point 1 m vertically below A. The end Q is freely joined to the rod so that AQ is 1 m.

Figure 5

[image: ]

a	Find the thrust in PQ.								(4 marks)

b	Find the magnitude and direction of the force exerted on the rod AB at A.		(7 marks)
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