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Overview

Thank you for choosing to study Mathematics in the sixth form at Myton School. The
Mathematics Department is committed to ensuring that you make good progress
throughout your A-Level course. In order that you make the best possible start to the
course, we have prepared this booklet.

Examinations:

Myton students follow the Edexcel exam board specification. Examinations happen
at the end of Year 13 and cover all material covered.

This booklet takes you through all of the key information needed to prepare yourself
for the course. It is crucial that you are familiar and confident with all the skills listed
in this booklet.

You will have an induction test in September to check you understand the induction
material.

Equipment:

You will need a calculator for all of your lessons. We recommend the Casio fx-991
EX. This has all of the functions required for A Level.

You are permitted in examinations to use the fx-CG50, a complex graphical
calculator. This device has additional functions but is significantly more expensive
and can be cumbersome to use.
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Pre course reading/homework

As you may be aware, two thirds of the A-Level course is comprised of Pure Maths
and a heavy reliance is placed on your understanding of algebra and manipulation of
numbers. To give you the maximum amount of lesson time on new topics, the
following topics covered at GCSE are assumed knowledge and therefore not re-
taught in depth in Year 12.

e Index Laws

e Expanding Brackets

e Factorising linear and quadratic expressions

e Surd manipulation

Rationalising the denominator

Solving quadratics using factorising or the quadratic formula
Completing the square

Solving simultaneous equations

Linear Inequalities

Your homework will be the revise these topics in detail before September. There is a
transition workbook of questions for you to complete in addition to any individual
work you undertake.

You may wish to purchase one of the following workbooks to help you, but this is not
essential.

Head Start to A-Level Maths

ISBN: 9781782947929
Head Start to

A-Level Maths RRP: £5.95

Bridge the gap between GCSE and A-Level




AS-Level
Mathematics

AS-Level Maths Edexcel Complete Revision and Practice

& - - ISBN: 9781782948049
RRP: £11.99
Re‘v{§=0;1. }8;‘Pravctice
Collins
Edexcel A-Level Edexcel Maths A Level Year 1 All-in-one Complete Revision
Maths and Practice

Year 1 & AS

Complete Revision & Practice

ISBN: 9780008268510
RRP: £12.99

3 books in 1

Revision guide, workbook & practice paper

Expectations

You will be expected to keep your lesson notes, examples and homework/tests
organised in a folder with dividers.

You are expected to practise techniques learnt in class. As a rule of thumb, you
should expect to do at least one hour of work out of class for every hour in class.

Recommended Resources for the A-Level Course

The following are free online resources which you may find helpful alongside
studying the course from September.

e Maths Genie

e Physics and Maths Tutor

e Dr Frost Maths

e AMSP (Advanced Mathematics Support Programme) website
e Bicen Maths (YouTube)



Summer Learning

Here are some practice resources. You must be familiar with all of the following
skills. Complete a selection of questions and mark using the answers at the back of

the booklet. You do not have to complete every question.

Simplifying expressions

1 Simplify these expressions:

a x3xx4

m 9x? x 3(x?)}
p (433 =23

b 2x3 x 3x2

3x?
3x2

h (p%)? =+ p?

k 2a* x 3a°

€

n 3x3 x 2x? x 4x6
q 24 + 3a® x 6a°

2 Expand and simplify if possible:
a 9(x-2)
d x(y +5)
g (4x + S)x
i Bx=5)x?

m 4(c + 3d?) - 3(2c + d?)

0o x(3x2-2x+Y5)

-6

b x(x+9)

e —x(3x+5)

h -3y(5 - 2)?)

k 3(x+2)+(x=7)

n (P+32+9)-02r+32-4)
p 7V¥(2 -5y +3)?)

r 7(x=2)+3(x+4)-6(x-2)

t 3x2-x(3-4x)+7

u 4x(x+3)-2x(3x—-7)

3 Simplify these fractions:

d

6x*+ 10x°©

2x

8x3+ 5x

2x

3x°—x’

Tx7+ 5x2
5x

q
S

A

f U_,E)S

i 2ayY +24°
21ah7
Tab®
o 7a* x (3a*)

r 3a* x2a° x @

-3y(4 - 3y)
—Sx(4x+1)
=-2x(5x — 4)
S5x-6-(3x-2)

=2y2(5- Ty + 3)?)
S5x-34-2x)+6
3x2(2x + 1) - 5x*(3x - 4)



Expanding Brackets
1 Expand and simplify if possible:

a (x+4dx+7) b (x-=3)x+2)
d (x—p)(2x+3) e (x+3édx—-y 2x —4y)3x +y)

g 2x=-3)(x-4) h (3x+2y) (2x +8y)(2x + 3)

i (x+32x+3y-5) k (x-1)(3x-4y-5) I (x-4v)2x+y+5)
m(x+2y—1)x+3) n (2x+ 2y + 3)(x+6) o (4-p)4y—-x+3)
p 4r+53x-y+2) q (5y-2x+3)(x-4) 4y -x=-2)(5-»)

(x -2y

-

o

-

2 Expand and simplify if possible:
a S(x+ I)(x—-4) b 7(x-2)2x+5)
d x(x=py)x+y) e x(2x+y)3x+4)
g y(3x - 2y)dx +2) h y(7-x)2x-5)

¢ 3(x-3)x-3)
f y(x=5)(x+1)
i x2x+y)(5x-2)

Factorising

1 Factorise these expressions completely:

a 4x+8 b 6x-24 ¢ 20x+15
d 2x’+4 e 4x?+20 f 6x?—18x
g x>-7x h 2x*+4x i 3x2-x

I 6x2—2x k 10y? -5y I 35x2—28x
m X2+ 2x n 3> +2y 0 4x2+ 12x
p 57 -20y q 9x)% + 12x% r 6ab—2ab’
s 5x%—25xy t 12x%y + 8x)? u 15y - 20yz?
v 12x2-30 w X)? — X2y X 12y2—4px
Factorise:

a x°+4x b 2x%+ 6x ¢ x>+ 1Ix+24
d X>+8x+12 e xX’+3x—-40 f xX»-8x+12
g X2+5x+6 h x2-2x-24 i x2-3x-10
i X2+x-20 k 2x2+5x+2 I 3x2+10x—-38
m 5x% - 16x + 3 n 6x>—8x -8

0 2x2+7x-15 P 2x*+ 14x%+ 24

q x>*-4 r x>’—49

s 4x?-25 t 9x2-25)2 u 36x’-4

v 2x?-50 w 6x?—10x + 4 X I5Sx2+42x-9



Indices

1 Simplify:

a
d

g

j

X3+ x2
(x2)>

Ox3 + 3xs

Vx x Vx

2 Evaluate:

a
d

257
42

g (3)"

Surds

1 Do not use your calculator for this exercise. Simplify:

a

d

¢
i

m 3V80 — 220 + 5/45

(F)°

V28

V32
3
V175 +V63 +2/28

b
e

h
k

2 Expand and simplify if possible:

a
d

g

\,@(2 + \?)
2-V2)(3+V5)
(5-V3)(1-V3)

1 Simplify:

a

o

FEER

2|5 2)|-

b x3+ 7
¢ (x3)§
h 5x%+x3

k (Vx)* x (Vx)*

b 812

e 92
h 12967

k(9

x-"fﬁ

|

V20 + /80

Fﬁ - 2»*’@ -+ v’ﬁ

Va4
]

-

|

<
—

b /53 -V3)
e 2-V3)3-V7)
h (4+V/3)2-V3)

3 3
C X2XX?2

f 3x0% x 4x709
i 3x*x2x

(Vx)?

W
S

|

V1

I~
[5

V200 + /18 =72
/80 —2/20 + 3/45

V12 + 3v48 + V75

¢ V2(4-5)

4 +V5)2+V5)
(7-V1D)(2 +V11)

3
d —
h

n

/3
V15
J7

/63

9



2 Rationalise the denominators and simplify:

1

a

(%) P
I+
)

&
|
|

- -
— i—‘l
- ‘ =
+ ||
— ._T|
— —

Factorising

b

2+\/§ 3—\""'7
5 b 5V2
2+\-"/§ \@—ﬁ
\’H+@ \15—\/3
A-y9 T B-n

1 Solve the following equations using factorisation:

a X2+3x+2=0
e 2-8x+15=0

b x>+ 5x+4=0
f x2-9x+20=0

2 Solve the following equations using factorisation:

a x?=4x
e 232+ 7x+3=0

Solving quadratics

1 Solve the following equations using the quadratic formula.

b x2=25x
f 6x>-7x-3=0

¢ XX+7x+10=0
g x2-5x-6=0

¢ 3x?=0x
g 6x2-5x-6=0

J5 =3
. V3=VT
11 V347
d X>’-x-6=0
h x2-4x-12=0
d 5x2=30x

Give your answers exactly, leaving them in surd form where necessary.

a x2+3x+1=0
e 32+ 10x-2=0

b x2-3x-2=0
f dx2—dx-1=0

Solving simultaneous equations

1 Solve these simultaneous equations by elimination:

alx—-y=6
4x +3y =22

d 2x—-y=12
o6x +2y =21

b 7x+3y=16
2x+9y =29
e 3x-2y=-6
ox +3y=2

¢ x*+06x+6=0
g 4x? - Tx=2

h 4x2 - 16x+15=0

d x2-5x-2=0
h 11x2+2x-7=0

¢ Sx+2y=6
3Ix - 10y =26

f 3x+8y=33
6x =3+ Sy



2 Solve these simultaneous equations by substitution:
a x+3y=11 b 4x-3y=40 ¢ Ix—-y=7 d 2y=2x-3
4x-Ty=6 2x+y=>5 10x +3y=-2 Jy=x-1

1 Solve the simultaneous equations:
a x+y=1I1 b 2x+y=1 ¢ y=3x
xy =30 x2+y?=1 2y2—xy=15

2 Solve the simultaneous equations:

a2x+2y=7 b x+y=9 ¢ Sy—4x=1
x2-4y2=8 xX2=3xp+22=0 x2 -2+ 5x =41
Gradient

1 Work out the gradients of the lines joining these pairs of points:

a (4,2),(6,3) b (-1,3),(5,4) ¢ (-4,9),(1,2)
d (2,-3), (6, 5) e (=3,4), (7, -6) f (-12,3), (-2, 8)
g (-2,-4),(10,2) h (3,2),(54) i (33) (33

i (-2.4,9.6),(0,0) k (1.3,-2.2), (8.8, -4.7) 1 (0, 5a), (104, 0)

Cosine Rule
1 In each of the following triangles calculate the length of the missing side.
a B b B ¢ 4
6.5 2cm
oem 4.5¢cm
N <& \io0™\
¢ B
A 8.4cm tem C 5.5em ¢
d B e B f
/5((\ 10ecm 10cm
4 45 C y
6cm C

10



2 In the following triangles calculate the size of the angle marked x:

a B b B
4em §cm Tem
25¢cm
A al
10cm ¢ ¢
24cm
A
d B e A
l4cm
8cm 7em 6cm
. ¢ 9cm B
A - C
10cm
Sine Rule

6.2cm 6.2cm

2 Ineach of the following triangles calculate the values of x and y.

b

rem

3.9cm

rem

11

yem




Vectors

2 ACGI is a square, B is the midpoint of AC, Fis the midpoint ¢ F G
of CG, H is the midpoint of G/, D is the midpoint of A/.

—_ —_
AB =band AD =d. Find. in terms of b and d:

— — — — B 3 H
a AC b BE ¢ HG d DF

—_— —— R R b4
e AE f DH g HB h FE

e — — — >
i AH i BI k EI | FB A=—™3F D !

3 OACB s a parallelogram. M, Q, N and P are c
N

A Q
the midpoints of 04, AC, BC and OB
respectively. h
o e M,
Vectors p and m are equal to OP and OM / / /
m
p

respectively. Express in terms of p and m.
— —_ _— —_— 0

a 04 b OB ¢ BN d DO 7 P B
- — — —

e OD f MQ g 00 h 4D
— —_— 4 —

i CD i AP k BM 1 NO

12



Summer Learning Solutions

Simplifying expressions

1 a x b 6x° c k d 2p?
e x f y° g Sx° h p?
i 2a° i 2p k 6a° 1 3a®?
m 27x8 n 24x" 0 63a'? p 32y°
q 4a° r 6a'?
a 9x-18 b x?+9x
¢ -12y + 9y? d xy+ 5x
e -3x%-5x f -20x%-5x
g 4x°+ bx h -15y + 6y°
i —10x? + 8x J 32 - ba?
k 4x-1 1 2x-4
m 9d? - 2¢ n 13-r?
o 3x°-2x%+ 5x p 14y* - 35y° + 21y*
q -10y* + 14y* - 6y* r 4x+ 10
s 1lx-6 t 7x:2-3x+7
u -2x* + 26x v —9x® + 2322

. x?
3 a 3x*+5x° b 3x*-2a® c 5~ x
, b 7 x° s Ha?

d 4x*+ > e = +x f 3x 3

13



Expanding Brackets

1 a x*+11x+28
b »?-x-6
c x»»-4x+4
d 2x%+ 3x-2xy -3y
e 4x?+ 1lxy - 3y?
f 6x%-10xy - 4y*
g 2x"-11x+12
h 9x% + 12xy + 4y?
i 4x®+6x + 16xy + 24y
J 2x°+ 3xy+ 5x + 15y - 25
k 3x*-4xy-8x+4y+5
1 2x% + 5x - Txy - 4y° - 20y
m x?+ 2x + 2xy + 6y — 3
n 2x?+ 15x + 2xy + 12y + 18
o 13y-4x+12-4y* +xy
p 12xy - 4y*+ 3y + 15x + 10
q 5xy-20y-2x*+11x-12
r 22y-4y*-5x+xy - 10
Factorising
1 a 4x+2)
¢ 5dx +3)
e 4(x*+5H)
g xlx-7)
i x(3x-1)
k 5y2y-1)
m x(x + 2)
o 4x(x+ 3)
q 3xy(3y + 4x)
s Sx(x - 5y)
u Sy(3 —4z%)
w xy(y — x)

LR B - - L N -

e

5x% = 15x - 20
14x2 + 7x - 70
3x? - 18x + 27
x? - xy®

¥’y — 4xy — Sy

19xy - 35y - 2x%y

e o a0 TR

6(x — 4)
2(x% + 2)
b6x(x - 3)
2x(x + 2)
2x(3x - 1)
7x(bx — 4)
yBy + 2)
Syly — 4)
2ab(3 - b)
4xy(3x + 2y)
6(2x% - 5)
4y(3y - x)

14

6x* + 8x% + 3x%y + 4ay
12x%y + bxy — 8xy* — 4y*

10x* — 4x® + Sx*y — 2xy



Indices

1

s ErProog® TR OO

a
e

x(x +4)

(x + 8)(x + 3)
(x + 8)(x — 5)
(x + 2)(x + 3)
(x - 5)x + 2)
2x + 1(x + 2)
5x - 1(x - 3)
(2x — 3)(x + 5)
(x + 2)x - 2)
(2x + 5)(2x - 5)
43x+ DBx - 1)
2Bx-2)x-1)

=
%1
ﬂ

x—E

16

6 m“'lg
V3
12/7

M 4R g ==

15

2x(x + 3)
(x+6)x+2)
(x-6)x-2)

(x -6)x+4)

(x + 5)x - 4)
Bx-2)x+4)
23x + 2)(x - 2)
2(x% + 3)(x% + 4)
x+7)Nx-=7)
(3x + 5y)(3x — 5y)
2(x + 5)(x - 5)
35x - 1)(x + 3)

c xt

1220=12 g 3x!

k x¢

o
_

w1y |

5 \.?

-3/7 1
19 v?

o o o
w

d 4»“"5
h 6/5



2 a 2/3+3 b 3/5-V15
c 4/2-/10 d 6+2/5-3/2-V10
e 6-2/7-3/3+V21 f 13+6/5
g 8-6/3 h 5-2/3
i 3+5/11
5 V11 V2 V5
1 A b ve d 2
& 5 11 €3 5
1 1 V13 1
£ f = h =
¢ 3 4 & 13 3
/ — "_
2 a 1:2':3 b v5-2 c 3+2"7
= Gy _J2 IS
d 3+/5 o V5 + /3 ¢ (3 -v2)4 +V5)
2 11
g 55-2) h 5(@+/1d) i G ’2""”)
. 5-421 14 — V187 35 +V1189
I == k 3 ! 6
m -1
Factorising

1 a x=-lorx=-2 b x=-1lorx=-4

¢c x=-borx=-2 d x=3orx=-2
e x=3o0rx=>5 f x=4o0rx=5

g x=6borx=-1 h x=6orx=-2

2 a x=0o0rx=4 b x=0o0rx=25
¢c x=0orx=2 d x=0orx=6

1 1 3

e xz—Enrx=—3 f X=-30rx=3
_ 2 3 3 5

g x=-so0orx=3 h x=50rx=3

16



Solving quadratics

1 a x=45(-3x/5) b
c x=-3+/3 d
e x=4(-5x/31) f 1{1
g x=2f}rx=—% h
Solving simultaneous equations
1 a x=4,y=2 b x=1,y=3
x=2,y=- d x=d3y=-3
x———y 2 f x=3,y=3
2 a x=5,y=2 b x=5%,y=—6
x=1,y=-4 d x=12,y=1
1 a x=5,y=6orx=6,y=5
b x:O,yzlorx:%,y:—%
x=-1l,y=-3orx=1,y=3
2 a x=3, yzéorx 61 VY =- %
b x=45,y=4,orx=06y=3
r=-19,y=-150rx=6,y=>5
Gradient
1 a ; b % c ;E d
i 2 j 4 k —3 1 -
qz_pz
m 1 n ——=q+p

17

x=5(3+V17)
x=5(5+ Jﬁ)

% = (-1 £ 78)



Cosine Rule

1 a 3.19cm b 1.73cm (V3 cm) ¢ 9.85cm

d 431cm e 6.84cm f 9.80cm
2 a 108(.2)° b 90° ¢ 60°
d 52.6° e 137° f 72.2°
Sine Rule
2 a x=84°y=6.32
b x=13.5,y=16.6
¢ x=85%y=13.9
d x=80°y=6.22 (isosceles triangle)
e x=627,y=7.16
f x=4.49,y=7.49 (right-angled)
Vectors
2 a 2b b d ¢c b
d 2b e d+b f d+b
g -2d h -b i 2d+Db
j -b+2ad k -b+d I -d-b
3 a Z2m b Zp c m
d m e p+m f p+m
g p+2m h p-m i -m-p
J 2m+p k -2p+m I -m-2p

18



Year 12 MOCK Induction Test - (1 hour) Non-Calculator
1. Simplify fully, giving your answers in index form: [6 marks]
a. (2x3y*)*
b. 4x3y? X 7x*y*z

12x5y*
" 18x%y?

2. Evaluate: [4 marks]

a. 472

b. 252

3. Write as a single power of 10: [2 marks]

1

100002 x (— )
4. Expand and simplify: [2 marks]
2 + V5)(3 — V5)

cos30%+sin45° _ V3+v2

5. Show that > [3 marks]
tan45s 2
6. Make X the subject: [3 marks]
1 1
———+4+z=5
x y

7. Solve the following equations: [5 marks]
ax>+ 6x —16 = 0
b.3x*> — 7x — 6 = 0

8. The equation 2x* + 5x + 4 = 0 has no real solutions. Explain why. [2
marks]

19



9. Find the coordinates of the point of intersection of the graphs with the
following equations: [5 marks]

2—y = 3x
x? + y* = 20

10. Consider the curve with equation y = x* + 8x — 5. Find the coordinates
of intersection of this curve with the x-axis, giving your answers as surds in
their simplest form. [3 marks]

11. Consider the curve with equation y = x* — 7x + 3. Find the coordinates
of the turning point of this curve. [3 marks]

12. The diagram shows a right-angled triangle. Show that x = 2v3 + V6
units in length. [3 marks]

2 ++2

30°

X

13. A ship travels on a bearing of 050° for 10 miles from port A to port B. From
port B, the ship then travels on a bearing of 170° for 12 miles until it reaches
port C. Work out the distance from port A to port C. Give your answer as a surd
in its simplest form. [4 marks]

20



Year 12 MOCK Induction Test - Marking Scheme

Total: 45 marks (32 Marks needed to pass)

Question 1 [6 marks total]
a. (2x%y?)* [2 marks]

o (2x%y?)t=2%x (x°)* x (y*)* [1 mark]
o = 16x2y®[1 mark]

b. 4x3y? x Tx*y*z [2 marks]

o 4xTxx3xx%xy*xy*xz[l mark]
o =28x’y°z [1 mark]

c. (12x°y*)/(18x%y2) [2 marks]

e 12/18 x x52 x y* 2 [1 mark]
o =(2/3)x*y¢[1 mark]

Question 2 [4 marks total]
a. 472 [1 mark]
e =1/42=1/16 [1 mark]
b. 257(1/2) [1 mark]
e =125=5[1 mark]
c. (64/8)"(-2/3) [2 marks]

o = (8/64)N2/3) = [(8/64)(1/3)]? [1 mark]
e =(2/4)2=1/4[1 mark]

Question 3 [2 marks]
100002 x (1/10%)/2

e =(1092x (10 "/ [1 mark]
e =104 x 107(3/2) = 10 x 10°(3/2) = 103/ [ mark]

Question 4 [2 marks]
(2 +5)(3 - V5)

e =6-2V5+3V5-5[1mark]
e =1++5[1mark]

21



Question 5 [3 marks]
Show that (cos30° + sin45°)/tand5° = (\3 + 12)/2
e c0s30°=13/2, sin45° = 2/2, tan45° = 1 [1 mark]

o (V3/2+2/2)/1 = (V3 +2)/2 [1 mark]
e Hence shown [1 mark]

Question 6 [3 marks]

Make x the subject: 1/x - 1/ly +z=5
e 1/x=5+1ly-z[1mark]
e 1/x=(y+1-zy)ly[1mark]
e X=Vy/(5y+1-2zy)[1mark]

Question 7 [5 marks total]

a. X2+ 6x - 16 =0 [2 marks]

e (X+8)(x-2)=0/[1mark]
e X=-8o0rx=2[1mark]

b. 3x2- 7x - 6 =0 [3 marks]
e Using quadratic formula: x = (7 V(49 + 72))/6 [1 mark]

o x=(7£V121)/6=(7+11)/6 [1 mark]
e x=3o0rx=-2/3[1mark]

Question 8 [2 marks]

The equation 2x2 + 5x + 4 = 0 has no real solutions. Explain why.

e Use Quadratic Formula: (-5 +v25 — 32) /4 [1 mark]
« Since the value under the square root is negative, there are no real solutions [1 mark]

Question 9 [5 marks]
Find intersection of 2 - y = 3x and x2 + y2 = 20

Substitute: x2 + (2 - 3x)2 = 20 [1 mark]
X2+ (9x2 - 12x + 4) = 20 [1 mark]

10x2 - 12x - 16 = 0 [1 mark]

Factorising: x =-4/5 and x =2 [1 mark]
When x = -4/5,y = 22/5

When x = 2,y = -4 [1 mark]
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Question 10 [3 marks]
Find x-intercepts of y =x2+ 8x - 5
0: x2+8x-5=0[1mark]

y =
(-8 + V(64 + 20))/2 = (-8 + V84)/2 [1 mark]
(-8 +2V21)/2 = -4 + V21 [1 mark]

o Set
° X =
° X =
Question 11 [3 marks]

Find turning point of y = x2- 7x + 3

dy/dx = 2x - 7 =0 [1 mark]
X =7/2 [1 mark]

o Y= (7/2)2-T7(7/2) + 3 = 49/4 - 49/2 + 3 = 49/4 - 98/4 + 12/4 = -37/4

Turning point: (7/2, -37/4) [1 mark]

Question 12 [3 marks]

Show that x = V8 + 3 in the right triangle

Using Pythagoras: x> = (2 + V2)2 + [(2 + V2)AN3]?
Simplifying leads to x = V8 + 3 [1 mark]

Question 13 [4 marks]

Distance from A to C using bearings

AC =124 = (4 x 31) = 2431 miles [1 mark]
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Using trigonometry in the 60° angle: tan60° = opposite/adjacent [1 mark]
V3 = (2 + V2)/base, so base = (2 + V2)/\3 [1 mark]

Draw diagram showing triangle ABC with given bearings and distances [1 mark]
Calculate angle ABC = 360° - (130° - 170°) = 60° [1 mark]
Using Cosine Rule: AC? = 412 + 122 -2(10)(12)cos60 = 124 [1 mark]



