Welcome to A-Level mathematics
Your lecturer for maths this year will be Liam Sherriffs  (sherriffsl@chesterfield.ac.uk)
Course Overview
A level Maths is a challenging course that builds on the skills you will have learned at school. You really need to be keen at maths and have enjoyed maths at GCSE.





Maths at A-Level will leave you with research skills that will allow you to find solutions to problems, investigate theories, and therefore give you the ability to find new information more effectively.





For many STEM and economics degree courses, A level Mathematics is an essential pre-requisite. For others, such as geography and finance, studying AS/A level Mathematics is very useful, as it helps to keep students' mathematical skills fresh and prepares them for the maths they will encounter during the course.
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Description automatically generated]The modelling of the world around us, the motion of objects and the forces acting on them.
Reaching conclusions from data and calculating the likelihood of an event occurring. 
Mechanics (17%)
Statistics (17%)
Methods and techniques which underpin the study of all other areas of mathematics, such as, proof, algebra, trigonometry, calculus, and vectors
Pure Mathematics (66%)
Course content

We have copies for use in class and when you start, we will provide access to online editions too. You can access these from a PC, Laptop, tablet or phone.
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We use a range of websites such as Dr Frost maths, maths genie, physics and maths tutor, Desmos.

Please attempt the following work in preparation for starting in September.
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AS Mathematics Bridging work –Try to do as much as you can before starting in Sept. 
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Challenge Questions – Don’t worry if you struggle with some (or all) of these
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5 — Manipulating Surds
Simplify the following surds, leaving your answers in the form avb where a and b are integers.

Do not calculate the exact answer.

a) Jfug b) 4.4
(1) (1)
o W50 — 472 + Ais — 32 d) 27V96
3V3
2) 2)

Mark: /6
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6 — Solving Quadratics by Factorising

Solve by factorising

a)

¥ -Tx+12=0

(2

b)

X +5x-6>0

(@)

<)

2 -3=x

@)

Mark:

_ /9
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7 —Solving Quadratics

Solve by completing the square:

XA -T7=0

(3)

b)

Solve using the quadratic formula:

22 +8x—-5=0

2)

Mark:

___/5
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8 — Sketching graphs

Sketch the following graphs. Label the intersects with the axes and the coordinates of any turning points

a) y=x2+10x+24 b)  xX+y?=16

(a) 2)

Mark: /6
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9 — Functions

Giventhat  f(x)=2x+5 and gx)=2x,

answer the following

a) Find the value of g(-4)

(1)

b) Find the function gf(x)

2

) Find the value of fg(5)

(2)

d)  Find Fi(x)

(2)

Mark: /7
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10 — Solving More Di

icult Equations

Solve the following equations, some are linear and some are quadratic. They involve algebraic fractions so
you should find these a little tougher...

a)

@

@

el

4
x=5+—=0
x

)

@

Mark: /11
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11 — Triangles

Calculate the values of 3, b, cand d

a)

12cm

@

b)

@

e

®

d

13mm

10mm

@

Mark: /10
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12 — Applied Questions

These questions involve applying the skill from the exercises above to solve problems. They often give the
best indication of how prepared you are for A-Level questions.

B
T The diagram shows a solid triangular prism.
o S Allthe measurements are in centimetres.
> > The volume of the prism s V cm’.
N Find a formula for V in terms of x.
~— Give your answer in simplified form.
>

3)
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b)

241

241

The diagram shows a pentagon.
All measurements are in centimetres.

Show that the area of this pentagon can be
written as 5 + X~ 6

(a)
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V\\ Diagram NOT

\ N\ accurately drawn

\ Arca= 4 cm \ N
\ \
0 - Dem B ~
~
- Dem E

Triangles ABC and DEF are mathematically similar.

The base, AB, of triangle ABC has length 2(x— 1) cm
The base, DE, of triangle DEF has length x2 ~ 1) cm

The area of triangle ABCis 4 cm?
The area of triangle DEF is T cm?

Prove that

T=x+2+1

()
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Mark: /11
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1 Simplify:
a yixy> b 3x? x 2x° ¢ (4x%)7 + 20 d 4b% x 3b3 x b*

2 Expand and simplify if possible:
a (x+3)(x-5) b 2x-7)(3x+1) ¢ 2x+503Bx-y+2)

3 Expand and simplify if possible:
a x(x+4)(x-1) b (x+2)(x=-3)(x+7) ¢ 2x+3)(x=-2)3x-1)

4 Expand the brackets:
a 35y+4) b 5x¥3-5x+2x2) ¢ S5x(2x+3)-2x(1-3x) d 3xX(1 + 3x) - 2x(3x -2)
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10

11

Factorise these expressions completely:

a 3x7+4x b 4)2 + 10y ¢ X2+ xy+x)? d 8xy? + 10x%
Factorise:
a x>+ 3x+2 b 3x2 + 6x ¢ x2-2x-35 d 2x*-x-3

e 5x2-13x-6 f 6-5x-x2

Factorise:
a 2x% + 6x b x3-36x ¢ 2x3+7x2- 15x

Simplify:
a 9x%+3x3 b (43} ¢ 3x2x 2x d 3x%+6x7

Evaluate:

8\ 225\ }
2 () b (5)
Simplify:
aé b V20 +2/45 - /80
V63
a Find the value of 35x? + 2x — 48 when x = 25.

b By factorising the expression, show that your answer to part a can be written as the product
of two prime factors.
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12 Expand and simplify if possible:

a V2(3+/5) b 2-V3)5+V3) ¢ (6-V2)4-V7)
13 Rationalise the denominator and simplify:
a L b ,,1 c ~3 d ‘E_"ﬂ e 1? f lﬁ
V3 V2 -1 V3-2 V23 +V37 2+V3) 4-V7)

14 a Given that x* — x2 = 17x — 15 = (x + 3)(x? + bx + ¢), where b and ¢ are constants, work out
the values of b and c.
b Hence, fully factorise x* — x> — 17x - 15.
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15 Given that y = &.\‘3 express each of the following in the form kx”, where k and n are constants.

a ys (1 mark)
b 4y-! (1 mark)
16 Show that % can be written in the form Va + /b, where a and b are integers. (5 marks)
17 Expand and simplify (VTT = 5)(5 - /11). (2 marks)
18 Factorise completely x — 64.x7. (3 marks)

19 Express 272+ ! in the form 37, stating y in terms of x. (2 marks)
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Solve the equation 8 +x/12 = 8x

%)

Give your answer in the form a/h where a and b are integers.

A rectangle has a length of (1 +v3)cm and area of V12 cm?.
Calculate the width of the rectangle in cm.
Express your answer in the form a + b3, where a and b are integers to be found.

2

Show that ——— can be written as 4x~* — 4 + x*.
VX

a Given that 243/3 = 3¢, find the value of a.

b Given further that 3" x 27" = 243/3, express y as a function of x.

. 4x3 4 x? o .
Given that =~ can be written in the form 4x“ + x*, write down the value of «
VX

and the value of b.

(4 marks)

(2 marks)
(2 marks)

(2 marks)

(2 marks)
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We follow these Edexcel course textbooks:

[T —

LI h—

Year 1/AS
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This is the recommended calculator for the course: CASIO fx-991EX CLASSWIZ
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1 - Simplifying Like Terms

Simplify the following like terms

a) 24c + 3ac” + 4ac’

(1)

b) 5% x 3,°

(1)

o 205y = 5xhy

(2)

(2)

Mark:

__ /6
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2 — Expanding Brackets

Expand and simplify where possible

a) 3(x+5)-4(2x-6)

@

b) 3(x + 4)x - 2)

2

¢ (x+4y

o]

d) (x -3 - 2x(x +4)

2

Mark:

__ /8
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3 —Factorising an Expression

Factorise the following expressions fully

a) 16x” + 24xy b) 14x%? — 7x’ + 28x)°

(1) &)
o) x2-10x+24 d) ¢ +2x2-8x

&) (3)
e) 4x-9 f) a4 +120+9

2) (2)

Mark: /12
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4 — Laws of Indices for Rational Exponents

Evaluate the following, leaving your answers as fractions not decimals. Ensure that you show your working:

(you need to demonstrate that you can complete this exercise without a calculator)

a) 477 b) 45
(1) 2)
3 3
¢ 327% d) {3,6 3
49
2) 2)
" oy )
Simplify: Y
&)

Mark: /9




