OPGS MATHS DEPARTMENT: YEAR 12 FURTHER MATHS SUMMER WORK

A-Level Further Mathematics Course Overview

The A-Level Further Mathematics course follows a linear structure comprising core pure mathematics and specialist option modules. Assessment takes place through
five examinations at the end of Year 13:

¢ Two Core Pure Mathematics papers

e One Further Pure Mathematics paper

e One Further Mechanics paper

e One Decision Mathematics paper
We follow the Edexcel examination board specification.
Course Structure and Timeline

A-Level Further Mathematics is studied alongside A-Level Mathematics - essentially, you're completing two A-Levels simultaneously. Here's how the course is
structured:

Year 12:
e Complete the entire A-Level Mathematics syllabus
e Cover the first part of Core Pure Mathematics (Further Maths)
e Begin Further Mechanics and Decision Mathematics modules
Year 13:
e Complete the second part of Core Pure Mathematics
e Finish Further Mechanics and Decision Mathematics modules
e Study Further Pure Mathematics
The pace may seem intensive, but remember you'll have double the number of lessons since you're studying two A-Levels concurrently.
Summer Preparation Requirements

Critical: You must complete summer preparation work for both A-Level Mathematics AND A-Level Further Mathematics. This dual preparation is essential for
success in both courses.

Background Knowledge



Most preparation topics will be familiar if you've completed FSMQ (Free Standing Mathematics Qualification) or Further Mathematics courses in Year 11. If you haven't
taken these courses, don't worry - the summer work is designed to bring you up to speed, but you'll need to approach it with particular dedication.

What You Need to Do
Before September, you must:
1. Download and print both preparation booklets (A-Level Maths and Further Maths)
2. Watch all accompanying instructional videos and complete the note-taking sections
3. Attempt every question from the textbook as indicated below - comprehensive practice is essential
4. Use the solution banks to check your work, identifying areas of strength and weakness
5. Complete both sample baseline tests (mark scheme also provided)
6. Make detailed notes about challenging questions or concepts

Important note: Throughout both A-Level courses, you'll regularly watch instructional videos in preparation for lessons. This summer work provides excellent practice
for this approach to learning, helping you develop the independent study skills essential for success at this advanced level.

Assessment and Support

Your summer preparation will be reviewed in your first lesson and you'll take baseline tests during your first fortnight in Year 12. These assessments help
determine your readiness for Further Mathematics study and identify any areas requiring additional support.

Students not meeting the expected standard will receive a targeted programme of additional work to develop the necessary mathematical skills and understanding.
Getting the Most from Your Preparation

Use the solution banks as learning tools, not just answer checkers. When you encounter difficulties with either course's preparation work, make detailed notes about
what you found challenging. These notes will be invaluable when discussing your progress with teachers in September.

Remember: success in A-Level Further Mathematics requires exceptional mathematical fluency and independent learning skills. The summer preparation for both
courses isn'tjust revision - it's building the foundation for one of the most challenging and rewarding mathematical qualifications available.



Task

Watch

Fillin notes

Now try some
questions

P7.Trig rules

1. Cosine Rule

2. Cosine rule problem
solving

3. Sinerule

4. Sine rule problem solving
and the ambiguous case

5. Area of a triangle using
sine

6. Sine, cosine, or
combination of

Brief recap of GCSE trigonometry and bearings. Use Cosine rule to find lengths and angles.

Use sine rule to find lengths of sides, angles and apply to problems.

Reverse examples, and examples involving setting up and solving quadratics.

Solve problems using sine rule to demonstrate ambiguous case. Use A =% ab Sin C along with sine and
cosine rule to solve problems.

Bearings problems, area of shapes & more complex questions. Draw diagrams and check that answers
are realistic.

7.Trig graphs
8. Graph transformations

recap
9. Trig graph transformations

10. Trig graph relationships

Ensure students understand the key features of the graphs, amplitude, periodicity and symmetry.
Students also need to be able to perform transformations on trigonometric graphs.

Mixed exercise 9
Q4,6,7,8,9,14,16,18

P8. Trig identities
& equations

1. Trig intro & unit circle

2. Trig identities

3. Basic trig equations

4, Solving trig eq type (ax+b)
5. Quadratic trig equations

6. Trig equations, identities

and CAST problems

Introduction to the unit circle, angle equivalents. Introduction of the CAST diagram, how it works and
relationship to trig graphs with particular attention paid to periodicity.

Express obtuse and reflex angles as acute angles. Know the exact values of Sin, Cos & Tan of 30, 45 & 60.
Derive identities using CAST diagram and Pythagoras, SOH CAH TOA.

Use 2 identities to simplify expressions and prove expressions

Use CAST diagram or graphs to solve trig equations. Single angle, angle of form (ax + ¢), Quadratic, using
an identity.

Mixed exercise 10
Q3,4,7,8,11,12,14,1
9

P9. Differentiation

1. Intro to differentiation and
first principles

2. First principles 2

3. First principles 3

4. First principles 4

5. First principles 5

6. Basic differentiation

7. Harder differentiation

8. 8 Classic question -
YouTube

9. Equations of tangents and
normals

10. Increasing and
decreasing functions

Gradient of a graph. Using geometry to approximate gradients & first principles
Mentioning gradient of a straight line vs gradient of curve i.e. constant vs changing. Finding gradient using tangents,
include practical limitations of this method (GCSE revision). Know how to differentiate from first principles for
positive powers i.e. x? and x%. Notation f(x) and f'(x)
Include sums and multiples, multiplying out brackets and use of indices (converting in and out of index form)
separation of fractions. Use of f’(x) notation. Finding gradient of the curve at a given point. Also working backwards to
find coordinates of the points on the graph when the gradient is given, typically when dy/dx=0.
Link to coordinate geometry. Find equations of tangents and normal using the gradient function. Problems involving
tangents/ normals e.g. given the equation of a tangent and using its gradient and dy/dx to find coordinates of a curve.
Investigating when a function is increasing or decreasing using the gradient function. Use idea of completing square
to show that a quadratic function is always increasing (or decreasing) from a particular value of x. Algebraic
examples where coefficients or constants need to be determined for certain conditions.
Use of dy =0 to locate stationary points, classification using LZY or dy before and after TP. Location of points of

dx dx? dx
inflexion, stationary (non-stationary not required, but interesting for more able)
Recognition of what f’(x) looks like at certain points on f(x) including TPs, point of inflection, gradient, and
asymptotes. Application to real life examples could include velocity and acceleration.

Mixed exercise 12
Q1,4,6,7,8,9,10,13,
14,16,18,
20,23,24,27,28



https://www.youtube.com/watch?v=8wOXSU-4nz0
https://www.youtube.com/watch?v=40mH38rqOT8
https://www.youtube.com/watch?v=40mH38rqOT8
https://www.youtube.com/watch?v=fbaLID7R964&feature=youtu.be
https://www.youtube.com/watch?v=TLsbcaspMQU
https://www.youtube.com/watch?v=TLsbcaspMQU
https://www.youtube.com/watch?time_continue=7&v=qwLdJwmuRnk&source_ve_path=MTY0OTksMjM4NTE
https://www.youtube.com/watch?time_continue=7&v=qwLdJwmuRnk&source_ve_path=MTY0OTksMjM4NTE
https://www.youtube.com/watch?v=ChC6HI9ujrE&feature=youtu.be
https://www.youtube.com/watch?v=ChC6HI9ujrE&feature=youtu.be
https://www.youtube.com/watch?v=-ZHiShJLlpI
https://www.youtube.com/watch?v=TeJ09HZpKj4
https://www.youtube.com/watch?v=TeJ09HZpKj4
https://www.youtube.com/watch?v=NnfhfDv93xU
https://www.youtube.com/watch?v=MVTEe014FP4
https://www.youtube.com/watch?v=vu15ctOnmgc
https://youtu.be/u7kTl3J04yw
https://youtu.be/LE2Zy-RyGT4
https://youtu.be/AuaCe_5AJHw
https://youtu.be/2Sr3JWbjkx0
https://youtu.be/ta851OjgRwI
https://youtu.be/ta851OjgRwI
https://www.youtube.com/watch?v=K90mJkUUAfY
https://www.youtube.com/watch?v=K90mJkUUAfY
https://youtu.be/p3l5A86XZf8
https://youtu.be/L2o6A1yRRvU
https://youtu.be/VAoJPMsbnXE
https://youtu.be/_rQ1ZS4Nxlc
https://youtu.be/qYQyxky7sMs
https://youtu.be/XI7A8gtYkrs
https://www.youtube.com/watch?v=ZkFYid8zz-M
https://www.youtube.com/watch?v=ZkFYid8zz-M
https://www.youtube.com/watch?v=f7NEckRUxvY
https://www.youtube.com/watch?v=f7NEckRUxvY
https://www.youtube.com/watch?v=gvhkT04HI0Q
https://www.youtube.com/watch?v=gvhkT04HI0Q

11. 2nd derivatives and Solution of practical problems by finding max. or min. of a function. Very popular exam question. Need to be
stationary points reminded of surface area and volume of basic shapes.

12. Points of inflection and
stationary points

13. Sketching gradient
functions

14. Max and min problems

P10. Integration

1. Integration intro

2. Harder integration and +C
3. Definite integration Use of Lx“, +c, n # —1.Include sums and multiples, multiplying out brackets and use of indices - lots of

n+1
practice needed here with manipulation of some algebraic expressions before integrating. Include negative and
fractional indices, surds, fractions, brackets.
Include the constant of integration for general solutions. Can use Autograph to show family of curves. Finding the
constant of integration. Understanding that it is a particular solution and use differentiation to show why we need
“+C”. Students find this hard and it comes up a lot. Really worth going over several examples of exam questions —
what to look out for. i.e. students will integrate but fail to find constant, as question will not say integrate or find
constant. Applied examples (mechanics).

How to integrate using I sign and the constant of integration.

Use of f: , no need for constant of integration. Difference between definite and indefinite integration. Discuss idea
of there being no constant because they cancel out. May need to refresh manipulation of expressions with fractions,
surds etc into index form first. Algebraic examples to find missing constants, given limits and answer.

Use of definite integration to find area under a curve. Include the difference between area above and below x — axis.
Understanding that area beneath x-axis comes out negative = very important to separate areas and add integrals up.
Sketching first to find intersections to determine limits. Integrate to find area between a curve and straight line.

Mixed exercise 11
Q2,4,5,6,712,13,19,
23,24

Sample test

Attempt, and mark, the accompanying sample test. FM sample test mark scheme



https://www.youtube.com/watch?v=zk_vPu3UXf4
https://www.youtube.com/watch?v=zk_vPu3UXf4
https://www.youtube.com/watch?v=jvcKkIs6P6s
https://www.youtube.com/watch?v=jvcKkIs6P6s
https://www.youtube.com/watch?v=uVpQyAUXImc
https://www.youtube.com/watch?v=uVpQyAUXImc
https://www.youtube.com/watch?v=-XjqHGLy76g
https://www.youtube.com/watch?v=Aw13s3yuxGY
https://www.youtube.com/watch?v=a6WUx8rlDa4
https://www.youtube.com/watch?v=N5K-oNUtYNY
https://youtu.be/CDzpy7GSWmQ

