Curriculum Overview – AS Pure Mathematics 
	
	Autumn 
	Spring 
	Summer

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

	Topic 

	Unit 1, Chapter 1,2,3,4:
Algebra and Functions
	Unit 2, Chapter 5,6:
Coordinate Geometry in the (x,y) plane
	Unit 3, Chapters 7,8
Further Algebra
	Unit4 & 5
Chapters 9,10,11
Trigonometric ratios
Trigonometric identities and equations
Vectors
	Unit 6
Chapter 12
Differentiation
	Unit 7&8
Chapters 13,14
Integration
Exponentials and logarithms
	Revision and 
exam practice

	Critical Prior Knowledge 
	Active Teach Prior knowledge checks:
Page 0 – Pure Mathematics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 18 – Pure Mathematics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 38 – Pure Mathematics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 58 – Pure Mathematics Year 1-AS - ActiveTeach (activeteachonline.com)
	Prerequisite: Unit 1

Active Teach Prior knowledge checks:
Page 88 – Pure Mathematics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 112 – Pure Mathematics Year 1-AS - ActiveTeach (activeteachonline.com)
	Prerequisite: Unit 1

Active Teach Prior knowledge checks:
Page 136 – Pure Mathematics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 158 – Pure Mathematics Year 1-AS - ActiveTeach (activeteachonline.com)
	Prerequisite: Unit 1 & 4

Active Teach Prior knowledge checks:
Page 172 – Pure Mathematics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 202 – Pure Mathematics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 230 – Pure Mathematics Year 1-AS - ActiveTeach (activeteachonline.com)
	Prerequisite: Unit 1,2,3

Active Teach Prior knowledge checks:
Page 254 – Pure Mathematics Year 1-AS - ActiveTeach (activeteachonline.com)
	Prerequisite: Unit 1 & 6

Active Teach Prior knowledge checks:

Page 286 – Pure Mathematics Year 1-AS - ActiveTeach (activeteachonline.com)
	Prerequisite:
Units 1-8

	Overall Intent
(Big ideas and key concepts)

	Laws of indices
Expanding brackets
Factorising
Indices
Surds
Rationalising denominators
Solving quadratic equations
Functions
Quadratic graphs
Simultaneous equations
Inequalities
Cubic, quartic, reciprocal graphs
Transformations




	Straight line graphs 
Parallel and perpendicular lines
Length and area
Circles
Circles and straight lines and triangles
	Algebraic fractions
The factor theorem
Proof
The binomial expansion and estimation
	Cosine Rule
Sine Rule
Areas of triangles
Solving triangle problems
Graphs of the trigonometric functions 
Transformations of the trigonometric graphs
Trigonometric ratios and identities
Trigonometric equations
Vectors
Solving geometric problems
Modelling with vectors
	Finding derivatives
Differentiating functions
Tangents and normal
Stationary points
Modelling
	Integrating
Finding functions
Areas under curves and the x axis
Exponential functions
Logarithms
Laws of logarithms
Solving equations
Working with natural logarithms
	

	Essential
Knowledge milestones 
(What students must master)


	
Using laws of indices
Simplify algebraic surds
Solving quadratics functions 

Solving linear and quadratic inequalities and interpret
Algebraic division and use of the factor theorem
Simplify rational expressions
Sketch curves defined by simple equations
Use composite,inverse functions and their graphs
Understand the effect of transformations
Decompose rational functions
Understand the limitations of modelling
Solve quadratic equations
The roots of a function
Complete the square to find turning points
Understand the values of the discriminant
To solve linear and quadratic equations simultaneously, using algebra and graphs.
Solving quadratic inqualities using algebra and graphs
Roots, asymptotes, points of intersection and transformations of functions




	
Gradient
Equation of a straight line
Parallel and perpendicular lines and gradients
Distance between points 
Midpoints
Bisectors
Equation of a circle
Circle theorems
	
Simplify algebraic fractions
Divide a polynomial
Use the factor theorem
Prove by deduction, exhaustion and using a counter-example
Knowing and using Pascal’s triangle
Factorial notation
The binomial expansion
Approximating values using the expansion
	
Using all versions of the cosine rule and sine rule
Finding the area of a triangle 
Knowing and using the trigonometric graphs
Using trigonometric ratios
Using the principal value for inverse trigonometric functions
Representing vectors
Adding, subtracting and multiplying vectors
Finding unit and position vectors
	
Finding a gradient function
Differentiating from first principles
Finding increasing/decreasing functions
Finding stationary points and determine their nature
	
Integrating polynomials term by term
Finding the constant value
Calculating areas bounded by curves, the axes and line
Differentiating and integrating e
Using the laws of logarithms
Knowing the graphs of ex and lnx
Use logarithms to estimate the values of constants in non-linear models
	

	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

	

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
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge

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


	Unit 4 
	Year 2, Unit 2
	Year 2 Unit 2 & 4
	Year 2 Unit6, 7 & 12
	Year 2 Unit 4,6,7, 8
	Year 2 Unit 4,6,7,11
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test
1 Unit test


Pure Mathematics Year 1 (AS) Unit Test 1: Algebra and Functions



1
Simplify 
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, giving your answer in the form 

[image: image2.wmf]3
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, where p and q
are positive rational numbers.
(4 marks)

2
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a
Find the discriminant of f(x) in terms of k giving your answer as a simplified quadratic.





(3 marks)

b
If the equation f(x) = 0 has two equal roots, find the possible values of k.
(2 marks)

c
Show that when k = 8, f(x) > 0 for all values of x.
(3 marks)

3
A stone is thrown from the top of a cliff. The height h, in metres, of the stone above
the ground level after t seconds is modelled by the function 

[image: image4.wmf]2
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a
Give a physical interpretation of the meaning of the constant term 115 in the model.

(1 mark)


b
Write h(t) in the form A – B(t – C)2, where A, B and C are constants to be found.


(3 marks)


c
Using your answer to part b, or otherwise, find, with justification

i
the time taken after the stone is thrown for it to reach ground level
(3 marks)

ii
the maximum height of the stone above the ground and the time after which this 
maximum height is reached.
(2 marks)

4
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a
Solve the equation q(x) = 0. Write your answer in the form 

[image: image7.wmf]3,
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where a and b are integers to be found.
(2 marks)

b
Sketch the graphs of y = p(x) and y = q(x) on the same set of axes. Label all 
points where the curves intersect the coordinate axes.
(4 marks)

c
Use an algebraic method to find the coordinates of any point of intersection 
of the graphs y = p(x) and y = q(x).
(4 marks)

d
Write down, using set notation, the set of values of x for which p(x) < q(x).
(2 marks)

5
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Sketch the graph y = g(x). Label any asymptotes and any points of intersection 
with the coordinate axes.
(5 marks)

6


[image: image9.wmf](


)


3


32


fxxx


=--


 


The figure below shows a sketch of part of the curve with equation y = f(x).

Figure 1
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a
On a separate set of axes, sketch the curve with equation y = f(2x) showing 
the location and coordinates of the images of points A, B, C and D.
(2 marks)

b
On a separate set of axes, sketch the curve with equation y = f(–x) showing 
the location and coordinates of the images of points A, B, C and D.
(2 marks)

7
a
On a coordinate grid (x and y axes running from −6 to 6), shade the region 
comprising all points whose coordinates satisfy the inequalities 
y ≤ 2x + 5, 2y + x ≤ 6 and y ≥ 2
(3 marks)

b

Work out the area of the shaded region.
(5 marks)
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test
1 Unit test


Pure Mathematics Year 1 (AS) Unit Test 2: Coordinate geometry in the      (x, y) plane



1
The points A and B have coordinates (3k − 4, −2) and (1, k + 1) respectively, where k is a constant. Given that the gradient of AB is 
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a
show that k = 3
(2 marks)

b 
find an equation of the line through A and B
(3 marks)

c
find an equation of the perpendicular bisector of A and B, leaving your answer
in the form 

[image: image2.wmf]0
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 where a, b and c are integers.
(4 marks)

2
a
Find an equation of the straight line passing through the points with coordinates
(4, −7) and (−6, 11), giving your answer in the form 

[image: image3.wmf]0
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,where a, b
and c are integers.
(3 marks)

The line crosses the x-axis at point A and the y-axis at point B and O is the origin.


b 
Find the area of triangle AOB.
(3 marks)

3
The line with equation 
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 touches the circle with equation 
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. Find the two possible values of m, giving your answers
in exact form.
(7 marks)

4
The equations of two circles are 
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a
Find the centre and radius of each circle, giving your answers in terms of q
where necessary.
(6 marks)

b
Given that the distance between the centres of the circles is

[image: image8.wmf]80,


find the two
possible values of q.
(3 marks)

5
A is the centre of circle C, with equation 
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P, Q and R are points on the circle and the lines l1, l2 and l3 are tangents to the circle
at these points respectively. Line l2 intersects line l1 at B and line l3 at D. 

Figure 1
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a
Find the centre and radius of C.
(3 marks)

b
Given that the x-coordinate of Q is 10 and that the gradient of AQ is positive,
find the y-coordinate of Q, explaining your solution.
(4 marks)

c
Find the equation of l2, giving your answer in the form y = mx + b.
(4 marks)

d
Given that APBQ is a square, find the equation of l1 in the form y = mx + b.
(4 marks)
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 intercepts the y-axis at E.


e
Find the area of triangle EPA.
(4 marks)
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test
1 Unit test


Pure Mathematics Year 1 (AS) Unit Test 3: Further Algebra



1
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Use the factor theorem and division to factorise f(x) completely.
(6 marks)

2
a
Expand 
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in ascending powers of x, up to and including the term in 
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,
simplifying each coefficient in the expansion.
(4 marks)

b
Showing your working clearly, use your expansion to find, to 5 significant figures,
an approximation for 
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(3 marks)

3
a
Find the first four terms, in ascending powers of x, of the binomial expansion 
of 
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(4 marks)

Given that the coefficient of the x3 term in the expansion is −84


b
i
Find the value of p.
(2 marks)


ii
Find the numerical values for the coefficients of the x and x2 terms.
(2 marks)

4
a
Fully expand
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(2 marks)

A fair four-sided die, numbered 1, 2, 3 and 4, is rolled 5 times. Let p represent 
the probability that the number 4 is rolled on a given roll and let q represent the 
probability that the number 4 is not rolled on a given roll. 


b
Using the first three terms of the binomial expansion from part a, or otherwise, 
find the probability that the number 4 is rolled at least 3 times.
(5 marks)

5
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where p and q are constants

Given that f(5) = 0 and f(−3) = 8


a
find the values of p and q.
(7 marks)

b
factorise f(x) completely.
(5 marks)

6
Prove that, for all values of x, 
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(4 marks)

7
a
Prove that if 
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 then x > 0
(4 marks)

b
Show, by means of a counter example, that the inequality 
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is not true for all vaues of x.
(2 marks)[image: image11.jpg]
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test
1 Unit test


Pure Mathematics Year 1 (AS) Unit Test 5: Vectors



1
Find in exact form the unit vector in the same direction as a = 4i – 7j.
(3 marks)


2
In

[image: image22.jpg]Pearson Edexcel AS and A level Mathematics





,

[image: image2.wmf]OA
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 and
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. P divides OA in the ratio 3 : 2 and Q divides 
OB in the ratio 3 : 2


a
Show that PQ is parallel to AB.
(4 marks)


b
Given that AB is 10 cm in length find the length of PQ.
(1 mark)

Figure 1
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3
Given that the resultant of the vectors a = 2pi – 5j and b = 6i – 3pj is parallel 
to the vector c = 4i – 5j, find


a
the value of p
(4 marks)

b
the resultant of the vectors a and b.
(2 marks)

4
Given that point A has the position vector 4i + 7j and point B has the position 
vector 10i + qj, where q is a constant, find


a
the vector 
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uuur


in terms of q
(2 marks)

b
Given further that
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, find the two possible values of q showing
detailed reasoning in your working.
(5 marks)

5
In 
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Figure 2
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a
Find the size of

[image: image11.wmf]BAC
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, in degrees, to 1 decimal place.
(5 marks)

b
Find the exact value of the area of 

[image: image12.wmf]ABC


D


.
(3 marks)

6
A particle P of mass 6 kg moves under the action of two forces, F1 and F2,
where F1 = (8i − 10j) N and F2 = (pi + qj) N, p and q are constants. The acceleration of P is a = (3i – 2j) ms−2

a
Find, to 1 decimal place, the angle between the acceleration and i.
(2 marks)

b
Find the values of p and q.
(3 marks)

c
Find the magnitude of the resultant force R of the two forces F1 and F2.
Simplify your answer fully.
(3 marks)

7
OACB is a parallelogram.
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 and
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. The points M, S, N and T divide OB, BC, CA and AO in the ratio 1 : 4 respectively. The lines ST and MN intersect at the point D.

Figure 3
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a
Express
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in terms of a and b.
(2 marks)

b
Express
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in terms of a and b.
(2 marks)

c
Show that the lines MN and ST bisect one another.
(9 marks)[image: image18.jpg]
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test
1 Unit test


Pure Mathematics Year 1 (AS) Unit Test 4: Trigonometry



1
The diagram shows 
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 with 
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Figure 1
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a
Show that the exact value of x is 
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(7 marks)

b
Find the area of 

[image: image8.wmf]ABC


D


 giving your answer to 2 decimal places.
(3 marks)

2
The diagram shows the position of three boats, P, Q and R. Boat Q is 7 km from boat P on a bearing 
of 327°. Boat R is 15 km from boat P on a bearing of 041°. 

Figure 2
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a
Find the distance between boats Q and R to 1 decimal place.
(5 marks)

b
Find the 3 figure bearing of boat R from boat Q.
(5 marks)

3
Find all the solutions, in the interval 0 ⩽ x ⩽ 360°, to the equation 
8 – 7 cos x = 6 sin 2x , giving solutions to 1 decimal place where appropriate.
(6 marks)

4
a
Calculate the value of −2 tan (−120°).
(1 mark)


b
On the same set of axes sketch the graphs of y = 2 sin (x −60°) and y = −2 tan x,
in the interval −180° ⩽ x ⩽ 180°, showing the coordinates of points of intersection
with the coordinate axes in exact form.
(7 marks)

c
Explain how you can use the graph to identify solutions to the equations                                             y = 2 sin (x − 60°) + 2 tan x = 0 in the interval −180° ⩽ x ⩽ 180°.


(1 mark)

d
Write down the number of solutions of the equation
y = 2 sin (x − 60°) + 2 tan x = 0 in the interval −180° ⩽ x ⩽ 180°.
(1 mark)

5
Find, to 1 decimal place, the values of θ in the interval 0 ⩽ θ ⩽ 180°for which 
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(6 marks)

6
A teacher asks one of her students to solve the equation
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for 0 ⩽ x ⩽ 180°. The attempt is shown below.
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a
Identify the mistake made by the student.
(1 mark)

b
Write down the correct solutions to the equation.
(2 marks)

7
A buoy is a device which floats on the surface of the sea and moves up and
down as waves pass. For a certain buoy, its height, above its position in still water, 
y in metres, is modelled by a sine function of the form 
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, where t is
the time in seconds.

a
Sketch a graph showing the height of the buoy above its still water level for
0 ⩽ t ⩽ 10 showing the coordinates of points of intersection with the t-axis.
(3 marks)

b
Write down the number of times the buoy is 0.4 m above its still water position
during the first 10 seconds.
(1 mark)

c
Give one reason why this model might not be realistic.
(1 mark)[image: image19.jpg]
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test
1 Unit test


Pure Mathematics Year 1 (AS) Unit Test 6: Differentiation



1
Prove, from first principles, that the derivative of 

[image: image14.jpg]Pearson Edexcel AS and A level Mathematics





 is 
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(4 marks)

2
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Find the set of values of x for which f(x) is increasing.
(5 marks)

3
A curve C has equation 
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The point P has x-coordinate 2

a
Find 
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 in terms of x.
(2 marks)

b
Find the equation of the tangent to the curve C at the point P.
(4 marks)

The normal to C at P intersects the x-axis at A. 

c
Find the coordinates of A.
(4 marks)

4
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Sketch the graph of the gradient function, y = f ʹ(x). Use algebraic methods to determine any points where the graph cuts the coordinate axes and mark these on the graph. Using calculus, find the coordinates of any turning points on the graph.
(9 marks)

5
A fish tank in the shape of a cuboid is to be made from 1600 cm2 of glass.
The fish tank will have a square base of side length x cm, and no lid. No glass is wasted.
The glass can be assumed to be very thin. 

a
Show that the volume, V cm3, of the fish tank is given by 
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(5 marks)

b 
Given that x can vary, use differentiation to find the maximum or minimum value of V.

(4 marks)

c 
Justify that the value of V you found in part b is a maximum.
(2 marks)

6
Figure 1 shows the plan of a school running track. It consists of two straight sections, which are the opposite sides of a rectangle, and two semicircular sections, each of radius r m.
The length of the track is 300 m and it can be assumed to be very narrow.
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Figure 1

a
Show that the internal area, A m2, is given by the formula 
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(5 marks)

b
Hence find in terms of π the maximum value of the internal area. 
You do not have to justify that the value is a maximum.
(6 marks)[image: image10.jpg]
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test
1 Unit test


Pure Mathematics Year 1 (AS) Unit Test 7: Integration



1
Find 
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(5 marks)


2
The curve with equation y = h(x) passes through the point (4, 19).
Given that 
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, find h(x).
(6 marks)

3
a
Given that
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, find the two possible values of a.
(6 marks)

b
Labelling all axes intercepts, sketch the graph of 
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 for 
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(2 marks)

c
With reference to the integral in part a and the sketch in part b, explain why the 
larger value of a found in part a produces a solution for which the actual area under
the graph between a and 2a is not equal to 1 and state whether the area is greater
than 1 or smaller than 1.
(2 marks)

4
The speed, v ms−1, of a rollercoaster at time t s is given by
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The distance, s m, travelled by the rollercoaster in the first 20 s is given
by 
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Find the value of s, giving your answer to 3 significant figures.
(5 marks)

5
The graph shows part of the curve C with equation 
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Figure 1
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The curve C crosses the x-axis at the origin O and at points A and B.

a
Using an appropriate algebraic method, find the coordinates of A and B.
(3 marks)

b 
The finite region shown shaded is bounded by the curve C and the x-axis.
Use calculus to find the total area of the shaded region.
(8 marks)

6
The diagram shows part of curve with equation 
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 and part of the line
with equation 
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Figure 2
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a
Using an appropriate algebraic method, find the coordinates of A and B.
(4 marks)

The x-coordinates of A and B are denoted xA and xB respectively.

b
Find the exact value of the area of the finite region bounded by the x-axis, the lines
x = xA and x = xB and the line AB.
(2 marks)


c
Use calculus to find the exact value of the area of the finite region bounded by the
x-axis, the lines x = xA and x = xB and the curve 
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(5 marks)


d
Hence, find, to one decimal place, the area of the shaded region enclosed by the
curve 
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 and the line AB.
(2 marks)[image: image15.jpg]
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test
1 Unit test


Pure Mathematics Year 1 (AS) Unit Test 8: Exponentials and Logarithms



1
The graph of 
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 passes through the points (2, 400) and (5, 50).

a
Find the values of the constants a and b.
(5 marks)

b
Given that 

[image: image2.wmf]x


abk


<


, for some constant k > 0, show that 
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 where
log means log to any valid base.
(4 marks)

2
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Find the value of x showing detailed reasoning.
(6 marks)

3
a
Sketch the graph of 
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 stating the coordinates of any points where the graph
crosses the coordinate axes.
(2 marks)

b
i
Describe fully the transformation which transforms the graph
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to the graph 
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(1 marks)

ii
Describe the transformation which transforms the graph
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to the graph 
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(1 marks)

4

Solve algebraically, showing each step of your working, the equation              
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(5 marks)

5
a
Sketch the graph 
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 for x > −a labelling any asymptotes and
points of intersection with the x-axis or y-axis. Leave your answers in terms of a where necessary.
(6 marks)

b
For x > −a, describe, with a reason, the relationship between the graphs of
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(2 marks)

6
The population, P, of bacteria in an experiement can be modelled by the formula


[image: image14.wmf]0.4
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, where t is the time in hours after the experiment began.

a
Use the model to estimate the population of bacteria 7 hours after the experiment began.



(2 marks)

b
Interpret the meaning of the constant 100 in the model.
(1 mark)

c
How many whole hours after the experiment began does the population of bacteria first exceed 1 million, according to the model?
(3 marks)

7
The value of a car, V in £, is modelled by the equation 
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, where a and b
are constants and t is the number of years since the car was purchased. The line l shown in Figure 1 illustrates the linear relationship between t and 
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. The line 
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 meets the vertical axis at 
(0, log4 40 000) as shown. The gradient of 
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a
Write down an equation for 

[image: image22.wmf]l


.
(2 marks)

b
Find, in exact form, the values of a and b.
(4 marks)

c
With reference to the model, interpret the values of the constant a and b.

(2 marks)

d
Find the value of the car after 7 years.
(1 mark)

e
After how many years is the value of the car less than £10 000?
(2 marks)


f
State a limitation of the model.
(1 mark)
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