[bookmark: _Toc500234552]Mapping the content of FSMQ: Additional Mathematics to GCSE (9‒1) Maths

	Content
	
	Assumed knowledge from GCSE (9 – 1) Maths (J560)
	Level 3 FSMQ: Additional Maths learners should additionally be able to …

	Algebra (AL)

	Algebraic Manipulation
	AL1
	Know and use algebraic vocabulary and notation.

	

	
	AL2
	Simplify expressions involving algebraic fractions and square roots.

	

	
	AL3
	Perform operations with polynomials, including addition, subtraction, multiplication and division.
 
	

	
	AL4
	Find linear factors of a polynomial.

	Use the factor theorem.

	
	AL5
	Complete the square of a quadratic polynomial.

	

	Applications of equations
	AL6
	Set up and solve problems leading to linear, quadratic and cubic equations in one unknown, and to simultaneous equations in two unknowns. 

	

	
	
	




	

	Inequalities
	AL7
	Manipulate inequalities.

	


	
	AL8
	Set up and solve linear algebraically and graphically.

	Set up and solve quadratic inequalities algebraically and graphically.


	
	AL9
	Illustrate linear inequalities in two variables.

	

	Recurrence relationships
	AL10
	Generate terms of linear and quadratic sequences and special sequences such as triangular, square and cube numbers, Fibonacci and simple arithmetic or geometric progressions. 
Able to use subscript notation for position to term and term to term rules.

	Understand and use notation of recurrence relationships to describe and determine sequences.


	
	AL11
	Use recurrence relationships in modelling. 

	

	
	
	










	

	Enumeration (EN)

	Binomial expansion
	EN1
	Expand products of more than two binomials.
	

[bookmark: MTBlankEqn]Understand and be able to apply the binomial expansion of  where  is a positive integer.


	Representation
	EN2
	Construct and use tree diagrams, two way tables or Venn Diagrams to enumerate outcomes.

	Construct and use the binomial distribution to enumerate outcomes.


	Product Rule
	EN3
	
	Use the product rule for counting numbers of outcomes of combined events.


	Permutations
	EN4
	
	

Enumerate the number of ways of obtaining an ordered linear subset (permutation) of elements from a set of  distinct objects.


	Combinations
	EN5
	
	

Enumerate an unordered subset (combination) of elements from a set of  distinct objects.


	Applications
	EN6
	Solve problems about outcomes, including problems in the context of probability.

	

	
	
	





	

	Coordinate Geometry (two dimensions only) (CG)

	The straight line
	CG1
	
	Calculate the distance between two points.


	
	CG2
	
	Find the mid-point of a line segment.


	The co-ordinate geometry of circles
	CG3
	Recognise and use the equation of a circle with centre at the origin.
	


Know and use the equation of a circle , where  is the centre and is the radius of the circle.


	Graphs
	CG4
	


Recognise and sketch graphs of exponential functions in the form y = kx for positive k and the graphs of ,  and 

	Sketch and plot linear, polynomial, trigonometric and exponential functions.


	
	CG5
	Know, understand and use gradient, intercept, tangent and normal in problems involving points that can be defined by equations and inequalities.

	

	Applications in linear programming
	CG6
	
	Express real situations in terms of linear inequalities.


	
	CG7
	
	Use graphs of linear inequalities to solve 2-dimensional maximisation and minimisation problems.
 

	
	CG8
	
	Know the definition of objective function and be able to find it in 2-dimensional cases.


	Pythagoras’ Theorem and Trigonometry (PT)

	Ratios of any angles
	PT1
	

Know the exact values of  and  for θ = 0°, 30°, 45°, 60° and 90°.

Know the exact value of  for θ = 0°, 30°, 45° and 60°.

	


Use the definitions of ,  and  
for any angle and their graphs.

	
	PT2
	Know the sine and cosine rules and be able to apply them. 

	Apply sine rule to the ambiguous case.

	Trigonometric identities
	PT3
	
	
Know and use the identity  .

	
	PT4
	
	
Know and use the identity . 


	Trigonometric equations
	PT5
	


Recognise and sketch the graphs of ,  and .
Identify and sketch simple translations and reflections of trig functions. 
	Solve simple trigonometric equations in given intervals.


	Applications in modelling
	PT6
	Apply Pythagoras’ Theorem and trigonometry to 2- and 3- dimensional problems.

	

	
	
	




	

	Calculus (CA)

	Differentiation
	CA1
	
	

Differentiate  where  is a positive integer or 0, and the sum of such functions.


	
	CA2
	

Know that the gradient function gives the gradient of the curve and measures the rate of change of  with .

	

	
	CA3
	Know that the gradient of the function is the gradient of the tangent at that point.

	

	
	CA4
	Estimate gradients of graphs.
	Find the equation of a tangent and normal at any point on a curve.


	
	CA5
	Identify max/min of quadratic using completing the square or symmetry.
	Use differentiation to find stationary points on a curve.


	
	CA6
	
	Determine the nature of a stationary point.


	
	CA7
	
Recognise and sketch graphs of: . Sketch graphs of quadratic functions, identifying the turning point by completing the square.
	Sketch a curve with known stationary points.


	
	
	


	

	Integration
	
CA8
	
	

Integrate  where  is a positive integer or 0, and the sum of such functions.


	
	CA9
	
	Be aware that integration is the reverse of differentiation.


	
	CA10
	
	Know what is meant by an indefinite and a definite integral.

	
	CA11
	
	Evaluate definite integrals.


	
	CA12
	
	Find the area between a curve, two ordinates and the x-axis.


	
	CA13
	
	Find the area between two curves.


	Application to kinematics
	CA14
	Calculate or estimate gradients in context of distance time graphs and velocity time graphs.
Apply the concepts of average and instantaneous rate of change
Calculate or estimate areas in contexts of velocity-time graphs and acceleration time graphs.

	Use differentiation and integration with respect to time to solve simple problems involving variable acceleration.


	
	CA15
	Select and use kinematic formulae.
	Recognise the special case where the use of constant acceleration formulae is appropriate.



	Numerical Methods (NM)

	Solving equations
	NM1
	Find approximate solutions to equations using systematic sign-change methods (for example, decimal search or interval bisection) when there is no simple analytical method of solving them. 

	Solve equations approximately by considering the change of sign.


	
	NM2
	
	Use a simple iterative method to solve equations approximately.


	
	NM3
	
	Recognise when these numerical methods may fail.


	Gradients of tangents
	NM4
	Estimate gradients of graphs
	Use a chord to estimate gradient of a tangent to a curve at a point.


	
	NM5
	
	Recognise how to improve an estimate for the gradient of a curve at a point.


	
	
	







	

	Area under a curve
	NM6
	Estimate areas under lines and curves.
	Use rectangular strips to estimate the area between a curve and the x-axis.


	
	NM7
	
	Use trapezium rule to estimate the area between a curve and the x-axis.


	
	NM8
	
	Recognise whether an estimate would be an over or under estimate, and understand how to calculate an improved estimate.


	Applications of Numerical methods
	NM9
	Estimations from graphs and interpretation in context.
	Apply numerical methods in context where appropriate.


	
	
	













	

	Exponentials and logarithms (EL)

	
Properties of the exponential function
	
EL1
	
Know and use the function and its graph, where a is positive.

	

	
Properties of the logarithmic function
	
EL2
	
	

Know and use the definition of  as the inverse of .


	
	EL3
	
	Understand and use the laws of logarithms.


	Reduction to linear form
	
EL4
	
	
Convert equations of the form to a linear form using logarithms.


	
	EL5
	
	



Estimate values of  and  or  and  from graphs.


	Equations involving exponentials
	EL6
	
	
Solve equations of the form for a > 0.

	
	EL7
	
	Use exponentials and logarithms in problems involving exponential growth and decay.
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DISCLAIMER
This resource was designed using the most up to date information from the specification at the time it was published. Specifications are updated over time, which means there may be contradictions between the resource and the specification, therefore please use the information on the latest specification at all times. If you do notice a discrepancy please contact us on the following email address: resources.feedback@ocr.org.uk
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Formulae FSMQ: Additional Mathematics (6993)
Learners will be given the following formulae sheet in each question paper. 



Binomial series
, for positive integers, n,
where ,  r ≤  n



The binomial distribution
If then 




Numerical methods
Trapezium rule: …}, where 

Kinematics
[image: ]
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Variable acceleration formulae


 


 



 and  





Constant acceleration formulae


 


 


 


 





























[bookmark: _GoBack]We’d like to know your view on the resources we produce. Click ‘Like’ or ‘Dislike’ to send us an auto generated email about this resource. Add comments if you want to. Let us know how we can improve this resource or what else you need. Your email will not be used or shared for any marketing purposes.

Looking for another resource? There is now a quick and easy search tool to help find free resources for your qualification.

Resources: the small print 
OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be held responsible for any errors or omissions in these resources. 
Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us. 
© OCR 2020 - You can copy and distribute this resource freely if you keep the OCR logo and this small print intact and you acknowledge OCR as the originator of the resource. 
OCR acknowledges the use of the following content: N/A 
Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form. 
Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications.

image2.wmf
n


image47.wmf
-1

+)

n

y


oleObject45.bin

image48.wmf
b-a

h=

n


oleObject46.bin

image50.wmf
d

d

s

v

t

=


oleObject47.bin

image51.wmf
2

2

dd

d

d

vs

a

t

t

==


oleObject48.bin

oleObject2.bin

image52.wmf
d

svt

=

ò


oleObject49.bin

image53.wmf
d

vat

=

ò


oleObject50.bin

image54.wmf
vuat

=+


oleObject51.bin

image55.wmf
2

1

2

sutat

=+


oleObject52.bin

image56.wmf
(

)

1

2

suvt

=+


oleObject53.bin

image3.wmf
r


image57.wmf
2

1

2

svtat

=-


oleObject54.bin

oleObject3.bin

image4.wmf
n


oleObject4.bin

image5.wmf
r


oleObject5.bin

image6.wmf
n


oleObject6.bin

image7.wmf
222

(-)+(-)=

xaybr


oleObject7.bin

image8.wmf
(,)

ab


oleObject8.bin

image9.wmf
r


oleObject9.bin

image10.wmf
sin

yx

=


oleObject10.bin

image11.wmf
cos

yx

=


oleObject11.bin

image12.wmf
tan

yx

=


oleObject12.bin

image13.wmf
sin

q


oleObject13.bin

image14.wmf
cos

q


oleObject14.bin

image15.wmf
tan

q


oleObject15.bin

image16.wmf
sin

θ


oleObject16.bin

image17.wmf
cos

θ


oleObject17.bin

image18.wmf
tan

θ


oleObject18.bin

image19.wmf
sin

tan

cos

θ

θ

θ

º


oleObject19.bin

image20.wmf
22

sin+cos1

θθ

º


oleObject20.bin

image21.wmf
sin

yx

=


oleObject21.bin

image22.wmf
cos

yx

=


oleObject22.bin

image23.wmf
tan

yx

=


oleObject23.bin

image24.wmf
n

kx


oleObject24.bin

image25.wmf
n


oleObject25.bin

image26.wmf
y


oleObject26.bin

image27.wmf
x


oleObject27.bin

image28.wmf
3

1

, 

yxy

x

==


oleObject28.bin

image29.wmf
n

kx


oleObject29.bin

image30.wmf
n


oleObject30.bin

image31.wmf
x

ka


oleObject31.bin

image32.wmf
log

a

x


oleObject32.bin

image33.wmf
x

a


oleObject33.bin

image34.wmf
 and 

xn

ykaykx

==


oleObject34.bin

image35.wmf
k


oleObject35.bin

image36.wmf
a


oleObject36.bin

image1.wmf
(+)

n

ab


image37.wmf
k


oleObject37.bin

image38.wmf
n


oleObject38.bin

image39.wmf
=

x

ab


oleObject39.bin

oleObject1.bin

image42.wmf
-1-22

12

()CCC

nnnnnnnn-rrn

r

a+b=a+ ab+ ab+ … + ab+ … +b


oleObject40.bin

image43.wmf
!

C C=

!()!

n

rnr

n

n

==

r

rn-r

æö

ç÷

èø


oleObject41.bin

image44.wmf
B

()

X~n,p


oleObject42.bin

image45.wmf
P

()()

xn-x

n

X=x=p1-p

x

æö

ç÷

èø


oleObject43.bin

image46.wmf
»

ò

b

n

a

yxhy+yy+y+

1

012

2

d{(

)+2(


oleObject44.bin

image49.jpeg
FSMQ
FREE STANDING MATHEMATICS QUALIFICATION: O C R
ADDITIONAL MATHEMATICS Oxford Cambridge and RSA




image40.jpeg
FSMQ
FREE STANDING MATHEMATICS QUALIFICATION:
ADDITIONAL MATHEMATICS




image41.jpeg
FSMQ
FREE STANDING MATHEMATICS QUALIFICATION: OCR
ADDITIONAL MATHEMATICS




