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Practice makes permanent, and that is especially the case in A-Level
Mathematics. This transition pack will focus on the key skills learnt
at KS4 that are crucial to be successful at AS-Level through to

A-Level.
Transition End of
Chapters Pages Unit Score
1. Alqebrglc 414
Expressions
2. Quadratics 15-21
3. Equatlop,f, and 5295
Inequalities
4. Graphs a.nd 56-27
Transformations
5. Straight Line Graphs 28-30
6. Algebraic Methods 31
7. Trigonometric Ratios 32-34
8. Vectors 35-37
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Assessment Hyperlinked Only
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Algebraic Expressions

Simplifying Expressions

(a) Simplify a* xa’

(b) Simplify

(c) Write down the value of 92

(a) Simplify

(b) Simplify

(c) Simplify
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(a) Simplify (p°)’

8

(b) Simplify ;—3

Simplify (34}
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Algebraic Expressions
Simplifying Fractions

Write as sums of powers of x.

x° +1
a 5 b
X
6x° +3x°
= e
3x
LXGT— XC°E
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Algebraic Expressions
Expanding Double Brackets

The diagram shows a rectangle.

Write down an expression, in terms of x, for the area of
the rectangle.

Show that the area of the rectangle can be written as
21x*-35x

Expand and simplify.

a (xt+4)(x+)5) b (x+7(x+

¢ (xt+7D(x-2) d (x+5)x-

e (Zx+3)x-1) f (Bx-2)(2x+1)
g (5x-3)(2x-9) h (Bx-2)7+4x)
i (3x+4y)(Sy +6x) )

k (2x-7) 1 (4x—3y)

Expand and simplify (x + 3)* + (x — 4)

Expand and simplify.

ey e e
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1. Algebraic Expressions Support Video

Expanding Trinomials

Video title wrong but it is correct

1 Expand and simplify.
3(x—-2)(x+4) b xx=5x=.3)
¢ yx-3)(x+2) d x2x+1)4x-1)
e yx-3y+3)2x+1) f 3x(2x-y—3)(2x+y)
g (x-3)x+2)(2x—T7) h (Gx-2)(7+4x)(x—-2)
i (x=3)(x—-4)(x+)3) J (Bx=2)2x+2)x+1)
k (x-3y) 1 (2x-5y)
ASTT — AXQST +4X09 — X8 | ALT — XL T+Lx6— X
p-xC-8+x9 | 09+ XET—AXT—X 1
8T+ XOF — X1 - XTI Y h+XS—X6—XT 8
Axg — X1 — AXg — XTI} Ag + Ax) + Ag — A9 —dLx7 3
X— X7+ X8 P /(9—z(x_zfzx d
XL+ 8- q PT— X9+ X¢ ®
RAG ‘Ajipdunts pue puedxy
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Algebraic Expressions
Factorising Quadratics

Factorise

a xX+7x+12
¢ x-11x+30
e x-T7x-18
o x—3x=40
Factorise fully

a »—100

¢ 4x*-81y

Factorise fully
a 2+x-3
¢ 2°+7x+3

e 10xX°+21x+9

RAG
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(S— x0T —x¢)T
( —x¢)(1 — x¢)
(S +x)(1 + x¢)

(2901 + P€)(2901 — vE)T
(4L + x9)(4L — x9)

(=X)L +%)
(F—2(s+%)
(€+2)(8—x)
(T-0(L+%)

= T

2 T o =

Support Video

x> +5x—14

x> —5x—-24
X +x-20

X+ 3x-28

36x" — 49y°
18a° — 2006%¢?

6x>+17x+5

Ox> - 15x + 4

12x% — 38x + 20
(€+x)(€ +x3)
(€+2(1 +x7)
(€ +x0)(1 —x%)

(46 +x7)(6 — x7)
(o1 +0O(01 -9

(S +x)(8—x)
(T+x)(6—%)
(9—2)(s—x)
(¥ +2)(€ +x)
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1. Algebraic Expressions
Simplifying Indices

1  Simplify.
2.3
2 3x xjx b
2%
3
s 3%:% 23x d
2%
2
¢ ly f
yixy
3
(2¢) ;
- 4x°

2 Write the following as a single power of x.

1
a s
X

[=9
L

=
[}

(4]

3  Write the following without negative or fractional powers.
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Algebraic Expressions
Simplifying Surds

Simplify.

a 45

¢ /48

e +/300

g 72

Simplify.

a  J72++162

¢ +50-+8

e 2\/2_8 + x/ﬁ
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1. Algebraic Expressions Support Video

Brackets and Surds

Expand and simplify.
a (V2+\B)(N2-+3) b (3+V3)(5-+12)
¢ (4-5)45+2) d  (5+2)(6-8)

Expand and simplify (\/;+ \/;)(\/;— \/;)

Work out the value of (\/5 \/g )2

Expand (1 + \/5)(3 = \/5)

Give your answer in the form a + bﬁ where a and b are integers.

T+l ¥
81 €
L% %
ZM-9z P L—=SMOT D
g6 4 = & 7
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1. Algebraic Expressions Support Video
Rationalising the Denominator

1  Rationalise and simplify, if possible.

& B
V5 Ji1
2 2
[ — I =
N7 \8
& ¢ 5
V2 V5
J24 J45
2 Rationalise and simplify.
a _E b 2 ¢ 8
3-45 4++3 52
3  Rationalise and simplify, if possible.
| 1
a —— b
B4R =
d—x
f/\T q Z/‘Z"’S e ¢
€T €1 14
f+so gz ! e
€
T 7
E/ /AN
Z L
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Quadratics

Solving Quadratics - Factorising

Solve

a 6°+4x=0

¢ X+7x+10=0
e x-3x-4=0
g x—-10x+24=0
i xX*+3x-28=0
k 2X*-7x-4=0
Solve

8 *-T=14
X2+ 5x =24
x(x+2)=2x+25
x(3x+1)=x>+15

" o

RAG

3
Z:x.IO T_zx
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L=X109-=X
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Z =XIo()=X
g ==
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= T

L2 T - =
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Support Video

®

28x2 —21x=0
X-5x+6=0
X +3x-10=0
X -36=0

X—-6x+9=0
3 =13x-10=0

¥—3=0%
¥—a2=%
i —30=002

Ix(xr— 1)=2(x+ 1)

%Z=x.log—:x 3

C=XI06—=X 3
€=XI08—=X

C=XI07-=X 8
C
V:X.IO _['_zx )l
p=Xx10/-=Xx 1
9g=x0y=x 3
p=x10]-=X
—=X10G—=X

3
—_—-=X =X | 4
- 10 () 1
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Quadratics

Solving Quadratics - Quadratic Formula

Solve, giving your solutions in surd form.

Support Video

a 3xX+6x+2=0 b 27-4x-7=0

Solve the equation x* — 7x +2 =0
at \/I;
c

Give your solutions in the form

Solve 10x* +3x+3=5
Give your solution in surd form.

, whe

I

Choose an appropriate method to solve each quadratic equation, giving your answer in surd form

when necessary.

a 4dx(x-1)=3x-2
b 10=(+1)

¢ x(3x-1)=10

RAG e I
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2. Quadratics Support Video
Completing the square

(OF O]

1  Complete the square for the following expressions:

a x +8 b x*-10x C X —-x
d 3x>-15x ¢ 12x — 2x?
81+ (c—x)z- 2 ¥ _ (E—XJS p
. sL \S
%— G—x) d ST—.(6-9 4q I —(r+X ®
(£

-arenbs o) Sunojdwos Aq aAjog |
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2. Quadratics Support Video
Solving by completing the square P
1  Solve by completing the square.
s X—dx—3=0 b xX-10x+4=0
¢ xX+8-5=0 d ¥-2%x—6=0
e 2+&-5=0 f 5xX+3x-4=0
2 Solve by completing the square.
a (x—-4)(x+2)=5
b 2%+6x-7=0
¢ xX-5x+3=0
¢ =X .10 ¢ =0 d
EIM-S  EIMHS
Z/\Z—‘E—:xmz/‘ii“:x q L[/\—[zxmﬂ +]=x ®
01 01
@/\_f}::ﬂo@/\_}_{_:x ] g_'9/\—z—=x10§-9 +7—=x 2
é/\—[:xloé/\+[=x P E/‘—V—=3UOIZ +H—=x 2
E/\—g:x10]_z/\+g=x q é/\—z=xmé/\+z=x L |
RAG
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Quadratics Support Video

Substituting into functions

f and g are functions Sl.lCh that Video title wrong but it is correct

f(x) = % and  g(x) = 4x?
¥ o

(a) Find f(-5)

(b) Find the value of x for which f(x) = g(x).

The function f(x) = 3x> — 2x — 8

Express f(x +2) in the form ax? + bx

XWL+XE C

[F=X (9)

%Z ®) 1

RAG
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Quadratics

Support Video

Sketching Quadratics

O

Sketch the graph of y =— .

Sketch each graph, labelling where the curve crosses the axes.

a y=(x+2)x-1) b y=x(x-3) ¢ y=(x+1)x+3)

Sketch each graph, labelling where the curve crosses the axes.

2 2
a y=x-x-6 b y=x-5x+4 ¢ y=
d y=x+4 e y=9-x f y=

».

s T g O

RAG
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Equations and Inequalities
Simultaneous Equations

Solve these simultaneous equations.

1 4x+y=28
xt+y=3
3 4x+y=3
Ix-y=11
S 2x+y=11
x—-3y=9
7 4x+y=25
x-3y=16
RAG

¢

Support Video

Ix+y=T7
Ix+2y=3
3x+4y=7
x—4y=3
2x+3y=11
3x+2y=4

SIdMSUY
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Equations and Inequalities

Non-Linear Simultaneous Equations

Solve these simultaneous equations.

1. xy=9 and y=x

3 xy-3=16 and x-19y=0

RAG

¢

Support Video

2 x*+y*=50 and y=x

pue

pue

pue

pue

[-=4‘1=x ¢

=4 6l-=x ¢

g—z({ ‘S—:x Z

S—:({‘{—:X I
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4 x-2y=3 and (x—4)2+(y—3)2=25
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3. Equations and Inequalities
Linear Inequalities

1  Solve these inequalities

)

Support Video

a 4x>16 b Sx-7<3 1>3x+4

d 5-2x<12 ¢ %25 R L
2 Solve these inequalities

a §<—4 b 10>2x+3 T35
3 Solve

a 2-4x>18 b 3<7x+10<45 6-2x=>4

d 4x+17<2-x e 4 — 5x <-3x ~4x =24
4  Solve these inequalities

a Jtl<tté6 b 2Bn-1)=n+5
S Solve

a 32-x)>24-x)+4 b 54-x)>3(5-x)+2

RAG
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4. Graphs and Transformations Support Video
Translating Quadratics

1  The graph shows the function y = f(x).
Copy the graph and on the same axes sketch and
label the graphs of y = f(x) + 4 and y = f(x + 2).

2 The graph shows the function y = f(x). y = f(x)
Copy the graph and on the same axes sketch the /

graph of y = f(x - 5).
'\/z/ 0

5‘1"

y K (Al A
x /T -
Z+3y=A
(S—x3=A
%= 8 v+ y=A
Vﬁ YA

RAG
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4. Graphs and Transformations
Stretching Quadratics

vh

'—-.V

0 6
(3,-1)

Figure 1

Figure 1 shows a sketch of the curve C with equation y = f(x).
The curve C passes through the origin and through (6, 0).
The curve C has a minimum at the point (3, —1).

On separate diagrams, sketch the curve with equation

(@) y=1(2x),

(b) y=-1x),

Support Video

On each diagram show the coordinates of any points where the curve intersects the x-axis and
of any minimum or maximum points.

RAG
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Straight Line Graphs
Finding the gradient from 2 points (1)

1  Work out the gradient of the line joining each pair of coordinates.

¢

Support Video

a (4,5), (10,17) b (0,6), (-4,8)
(-1,-7), (5,23) d G3,10), 4,7)
€ —=uw P S=w 2
[4
T =u q =w e ]
RAG

SIIMSUY
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5. Straight Line Graphs Support Video
Finding the the equation of a line

@ 3

1 Find the equation of the line with:

a)  gradient 2 that passes through the point (1, -1).

b)  gradient -0.5 that passes through the point (10,1 ).
¢) gradient 5 that passes through the point (2, 8).

d) gradient -3 that passes through the point (-3, 28).

61 +x¢—=4 P —xs=4 2

C 2
RAG gt Y g—xg=4 ® ]

29
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Straight Line Graphs Support Video
Perpendicular Lines and Parallel Lines

Work out whether these pairs of lines are parallel, perpendicular or neither.

2 y=2xt3 b y=3x c y=4x-3
y=2x-17 2x +p=3=1 4y +x=2

d 3x-y+5=0 e 2x+5y-1=0 f 2x-y=6
x+3y=1 y=2x+17 6x-3y+3=0

Find the equation of the line parallel to each of the given lines and which passes through each of
the given points.

a y=3x+1 (3,2) b y=3-2x (1,3)
¢ 2x+4y+3=0 (6,-3) d 2y-3x+2=0 (8,20)
8 + x-i- =A P x%— =4 2
S+x-=4 q L~xg=4 ® ¢
RAG [o1eIed ] IoIaN 3 Ienorpuadiog  p
Ie[norpuadiog > YN q Pleied ® ]
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6. Algebraic Methods

Simplifying Algebraic Fractions

1  Simplify the algebraic fractions.
2x” +4x
x> —x
x> —2x-8
x> —4x
xt—x-12

=
x° —4x

2 Simplify
9x% —16
3% +17x-28
4—25%7
10x* -11x-6

a

RAG

Support Video

O]

x2 +3x
4 2x—3
x> —5x
5> —05
2x% +14x
2x2 +4x-70
2x? -Tx-15
3x? =17x+10
6x* —x—1
2x> +7x -4
p+X £—XC
p d
[+X¢ X¢—¢
T-X¢ L+X
£+XT . ¥ +X¢ = i
g—X X
X J €+X 2
G+X X
X P +X 2
[—X G
x 4 (T+x) w

SIdMSUY
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7. Trigonometry Support Video
The Cosine Rule

Work out the length of the unknown side in each triangle.
Give your answers correct to 3 significant figures.

a b
v 10 cm 14 cm
155
b S5cm
7cm a

Calculate the angles labelled @ in each triangle.

Give your answer correct to 1 decimal place.

a 9cm b 33mm

< 38 mm
5cm
12cm
36 mm

a  Work out the length of WY.
Give your answer correct to
3 significant figures.

b  Work out the size of angle WXY.
Give your answer correct to
1 decimal place.

o09L q wo el BT
67 4 T ® 1
SIMSUy
RAG
w9z q wgy9 B9
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Support Video
@ @

©

Trigonometry

The Sine Rule
Cosine, Sine Rule, Area

1  Find the length of the unknown side in each triangle.
Give your answers correct to 3 significant figures.

a b
a
8 cm b
@ 10cm
& 105° 40°
1  Calculate the angles labelled @ in each triangle.
Give your answer correct to 1 decimal place.
b 8 cm
) 85°)
cm
10cm
)
v 74 cm
o8°CS q 8Ty ®
w061 q meey ® g
SJomsuy
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7. Trigonometry
Area of Triangle

1 Work out the area of each triangle.
Give your answers correct to 3 significant figures.

589,

43 mm

2 The area of triangle XYZ is 13.3 cm’.
Work out the length of XZ.

Hint:

Rearrange the formula to make a side the subject.

Support Video

5.5cm

RAG

A €69 >

7.5cm
Z
64° Y
58cm
e
A L8 q RUSE IO A |
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8. Vectors Support Video

Diagram NOT
accurately drawn

M is the midpoint of BC.
Q 1s the midpoint of AM.

AP=a PC=2a CM =b P_é—c

(a) Find AM in terms of a and b.

(b) Find @ in terms of ¢.

¢ (@

RAG
q+ B¢ (® 1

35
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Vectors Support Video
Adding Vectors Continued

A B

D C

ABCD is a parallelogram.
The diagonals of the parallelogram intersect at O.

—> —>
OA =aand OB =b

—>
(a) Find, in terms of b, the vector DB .

—
(b) Find, in terms of a and b, the vector AB .

(c¢) Find, in terms of a and b, the vector Jﬁ.

RAG

36
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Vectors
Vectors and midpoints

O
6a /\
.-”'/é’f,
4 “
Y 4b
J |
- |
F o e -t
4a-b B
OBPA is a quadrilateral.
_)
OA = 6a
_)
OB =4b
9
BP =4a—-b
Y is the point on AP such that 4Y: YP=2:1

—
Show that QY is parallel to the vector 7a + 3b

RAG

Support Video

© ©

Diagram NOT
accurately drawn

(qc +eL) £ I
SIdMSUY

37



