Maths Transition
Workbook

GCSE to A-Level

Dear new Year 12 Maths student,

The activities in this booklet have been designed to help consolidate the work you have
already done for GCSE and help prepare you for the work you will study for AS level
mathematics.

You should see what is contained in this booklet as the minimum requirement for being
able to cope with AS level Maths, and you should make sure you master all the topics in
here.

All work must be completed and submitted to your Pure Maths teacher by week beginning
Monday 18" September 2023.

You will be tested on these topics

Your teacher will check that it has been done to a high standard and every guestion must
be completed.

In this booklet, there are a range of questions from key topics that you will have seen in
GCSE and will be helpful for AS Level and A-Level.

Each topic has three sections:

. guestions allow you to practice the key concepts.

. guestions build on your knowledge of the key concepts.
= Deepen questions will challenge your understanding.

Unless otherwise indicated, you may use a calculator.

Use the grid below to keep track of your progress in each topic. Tick the sections you
have completed.



Key facts and formulae:

The Quadratic formula:

The solution of ax2+ bx +c=0

wherea =0
-b+ [b?- 4ac
X = 2a

Trigonometry:

In any right-angled triangle ABC where a, b
and c are the length of the sides and c is the
hypotenuse:

tanA = a

b

oIS

. a
SINA = E COSA =

In any triangle ABC where a, b and c are the
length of the sides:

a_ _ b __c
SinA sinB sinC

sine rule;

cosinerule:  a?=b? + ¢? - 2bc cosA




Q1 Expand and fully simplify /5(/5+ /7)

Answer:

2/5

Q2 Rationalise the denominator of ——
/6

Give your answer in its simplest form.

Answer:

Q3 Expand and fully simplify (6 + /5)(1 + /5)

Answer:
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Q4 write (5 + /12)(11 + /3) in the form a + b /3, where a and b are integers.
AN . e
Q5 Rationalise the denominator of 17+_‘Q
2

Give your answer as a fraction in its simplest form.

Answer:
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Q1 Expand and fully simplify (2/6 - 5/2)?
Answer:
Q2 Rationalise the denominator of 15+ /3
10/3

Give your answer as a fraction in its simplest form.

Answer: .
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2/7
3+/7

Give your answer in its simplest form.

Q3 Rationalise the denominator of

AN S O
Q4 Write /1_2 + % in the form r/:?: where r is an integer.
3
Answer:
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Q1 Expand and fully simplify (4 + /7)?- (4- /7)?

Q2 Work out the value of x in the equation below.

x(/11-2)=21

Give your answer in the form a + b /i1, where a and b are integers.
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5h - /h

Q3 Given that h is a prime number, rationalise the denominator of h
Give your answer in its simplest form.
ANSWEr:
Q4 Calculate the unknown side length, in metres, of the rectangle below.

Give your answer in its simplest form, rationalising the denominator if necessary.

(3+1)m

area=(7-2/3) m?

Answer: m
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Ql Expand and fully simplify (m + 9)(m + 2)

Answer:

Q2 Expand and fully simplify (2a + 3)(4a +5)
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Q3 Expand and fully simplify (x - 3)(4x + 9)

Answer:

Q4 Expand and fully simplify (6n - 5)?
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Q1 Expand and fully simplify 2(4d + 5)(3d + 1)

AN . e
Q2 Expand and fully simplify (x + 1) (x? + 3x + 5)

Answer
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Q3 Expand and fully simplify (3n + 4)(5n +2)+5(n +7)

AN . e
Q4 Expand and fully simplify (£ - 2)(f +5)(f - 4)

Answer

© Sparx limited Sparx Maths Page 13



Q1 Expand and fully simplify (2x + 5)(4x - 3)(5x - 4)

Answer:

Q2 Work out the values of a, b and ¢ in the identity below.

(3x-1)(x +2)(ax + bE15x° + 16x2 - 25x + C

Answer: a = b= c=
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Q3 Write the following expressioninthe form 1 1 where a, b, ¢, and d are integers.

ax? eyt

(;+i)(_1__ 1, 3+
5x 4y /\25x? 20xy 16y?

Q4 Show that (x* + 1) (y* +4)  (xy - 2)? + (2x +Y)?
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Q1 Fully factorise y? + 9y + 20

AW . e
Q2 Fully factorise x2 - x - 20

AN T . e
Q3 Fully factorise w? - 15w + 54

Answer
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Q1 Fully factorise x2 - 16

AW . e
Q2 Fully factorise 2% + 15r + 7

AN T . e
Q3 Fully factorise 5x2 + 22x + 8

Answer
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Q1 Fully factorise 49h2 - m?

AN T e
Q2 Fully factorise 7b - b? - 10

AW . e
Q3 Fully factorise 4k? - 25n? - (2k - 5n)2

Answer
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Ql Fully simplify the expression 41° x 3y?

Answer:

Q2 Simplify (h5)°

Give your answer without any negative indices.

Answer:
. 2t%u o
Q3 Write — asa fraction in its simplest form.
8t
Answer:
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2

t3
Q4 Fully simplify (_
5

u

Answer:

Q5 Write 33xy + 9x

as a fraction in its simplest form.
18x

Answer:

6a + 42
a?+ 11a + 28

Q6 Fully simplify

Answer:
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(3a)°
Q1 Write as a fraction in its simplest form.
4dak
Answer;
1
Q2 Fully simplify (64g °h*) 2
Answer:
Q3 Fully simplify xX+2
2x%-31x - 70
Answer: .
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Q1 Work out the values of a, b and c in the equality below.

222014 121128
(2xy?)
Answer: a= . b= C=
Q2 Work out what expression should replace the ? in the equivalent fractions below.
2 2n

12r4(t + 6) ) 3r

Answer: ? =

Q3 ax>+bx+C x-4

simplifies to give
dx? - 25 2x -5

Work out the values of a4, b, ¢ and d in the original fraction.

Answer. a= b= c= d=
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Qi Fully simplify 14a X b
b 2
AN
Q2 Fully simplify ba - 2a
v 5
Give your answer as a fraction.
AN
Q3 Fully simplify the expression below to give a single fraction.
n+2  6n
+
5 7
Answer: -
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Q1 Fully simplify 2 X 454 + 36
5a +4 a

Give your answer as a fraction.

Answer:

Q2 . 6x 1
Fully simpli -
Y plify Gx-7(x+1) 5x-7

Give your answer fully factorised.

Answer: -

Page 24 Sparx Maths © Sparx limited



Q3 Write the following as a single fraction in its simplest form:
2x2-11x + 12
ad ad + (4x2 - 6x)
x+5

Give your answer fully factorised.

Answer:
Q4 . 4ab® _ 3ak 7
Fully simplify X = - X T
k 12k 5ab
Give your answer as a fraction.
Answer:
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7 3

Ql Fully simplify -
36 -x2 6+x

Give your answer fully factorised.

Q2 Write the following as a single fraction in its simplest form:

6 (x+a)s X TIIXT2B
x-7

Give your answer fully factorised.

Answer:
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Q1 Find the two solutions to the equation

(x-9)(x+5)=0

Answer:
Q2 Solve this equation by factorising:
y?+3y-10=0
Answer:
Q3 Solve this equation by factorising:
12-8w+w?=0
Answer
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Q4 Using the quadratic formula, solve

4x2 +16x +15=0

AN S O
Q5 Solve this equation by factorising:
2m? - 11m +5=0
Answer
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Q1 Using the quadratic formula, solve y2 -6y +7=0

Give your answer in the form a +/b

AN S O
Q2 Solve the equation below using factorising.
6y?-11y-10=0
Answer
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Q3 Using the quadratic formula, solve 6x2-35=-11x

Answer:

Q4 Solve 3r (3r-4)=2

Give your answers to 2 d.p.

Answer: .
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Q1 Solve x(x+4)-4(5x+9)=0

Answer:

Q2 Jessica thinks of a positive number, #n, which is less than 1
She adds this number to its reciprocal and gets 2.9

Work out the value of n.
Give your answer as a fraction in its simplest form.
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Q3

Qa

Solve - = -

Answer:

There is only one equation of the form x2 + bx + ¢ = 0 that gives these values of x
as solutions.

Work out the values of b and c.

Answer: b= -oc= -

Page 32 Spqrx Maths © Sparx limited



Ql Write down the coordinates of the roots of the quadratic curve shown below.
%
\ /
v /

1 AN
o
2 9 9 N8 4 5% T B 9 M
1 e
-2
Answer: (... yand (o )
Q2 Here is the graph of the functiony=x2+x—5

Estimate the solutionsto x2+x-5=0
Give your answers to 1 d.p.

2‘
VT2 ey
}' -
4\ O3 g T
EELERAEEP ) itE
SRS

Answer: .
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Q3 The diagram below shows the graph of the function y = 2x2+2x-7

Work out the solutions to 2x2 + 2x - 7 = -3

Y

L 3

H’"’

B
R
i b i
e

; AN
Q4 a) Write x 2 + 6x + 11 in the form (x + ¢)2 + d, where ¢ and d are numbers.

Answer: a)

b) Hence, write down the coordinates of the turning point on the curve
y=x%+6x+11
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Q1 The diagram below shows a sketch of the curve y = x 24+8x-10
P is the turning point of the curve.

Work out the coordinates of P.

Y

P Answer: (. I )
Q2 Work out the coordinates of the turning point of the curve y = x 2.5x+1
Answer: (... R )
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Q3 The diagram below shows a sketch of the curve y = 3x? - 6x - 10
P is the turning point of the curve.

Work out the coordinates of P.

S

P Answer: (. T )

Q4 The diagram below shows the graph of y = 2x2 - 5x - 3

Use the diagram to estimate the solutions to 2x2 - 5x - 3 =-2x + 2
Give any decimal answers to 1 d.p.

Y
m . [
|
4
[HERERER |
5432-1‘013 4;3:

[
""'h-._.____-

S ENEEREEE N Answer:
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Ql The diagram below shows the graph of y = 2x% +4x -1
The equation 2x2 + 4x - 1 = k has solutions at x =-3and x = 1

What is the value of k?
;yu
]

J

Q2 A curve has the equation y = x? + ax + b, where a and b are numbers.
The turning point of the curve is (5, 4)

Work out the values of a and b.

Answer: a= b=
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Q3 A curve has the equation y = -x2 + 16x - 65

a) Work out the turning point of the curve.
Answer: a) (... e )
b) By considering the position of the turning point and the shape of the curve,

work out how many real roots y = -x2 + 16x - 65 has.

Answer: b)
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Q1

Solve the following simultaneous equations:
6x +y =22

2x+y =10

Answer:  x= Y=
Q2 Solve the following simultaneous equations:
7x - 4y =20
2x +4y =16
Answer:  x= Y=
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Q3

Solve the following simultaneous equations:
15a - 4b =25

5a+2b =25

Answer:  a= b=
Q4 Solve the following simultaneous equations:
2x +3y =8
3x+4y =11
Answer:  x= Y=
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Qi1 Solve the following simultaneous equations:
7x +5y =8
3x-2y =-9
Answer:  x= Y=
Q2 Solve the following simultaneous equations:
6x+7y =5

9x + 13y =-10

Answer: x= Y=
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Q3 Solve the following simultaneous equations:
Ty +ox = 23
2
5y+3x =9
Answer:  x= Y=
Q4 Solve the following simultaneous equations:

4.6t +8.1u =104

3.8t-2.7u =-8

Answer: t= u=
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Ql

Q2

Solve the following simultaneous equations:

3x=3-4y

12y +11 = -5x

Answer:  x = y=

Find the values of x, y and a by solving the following simultaneous equations:
6x - 7y =-10
12x -5y =16

2x +ay =10

Answer: x = y= A= .
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Q3

Solve the following simultaneous equations:

4 _ 1
x-4 6y
oX  _
3y +2

Answer: x=

Q4 Solve the following simultaneous equations:
2x - 4(7 - Zy)
Answer: x=
Page 44
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Q1 Work out the equation of the straight line shown below.

L 3

o

_- M W
e

' " ' ' '
o wmooBE W R =
]

\ ANSWeT .
Q2 Work out the equation of the straight line that is parallel to line A and passes
through point P.
Yy
S-IP
; Line A
3
P
(RN
A
T ET YT I E S EEE
] 5
/// 3
) d
- 4
ANSWel:
Q3 Line A has the equation 2y - 10 = 16x

Line B is perpendicular to Line A.

What is the gradient of Line B?

Answer:
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Q4 A straight line has a gradient of 3 and passes through the point (2, 10)

Work out the equation of the line.

Answer:

Q5 Work out the equation of the straight line that passes through (2, 3) and (5, 18)

Answer:
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Ql A straight line has a gradient of - 3 and passes through the point (32, 12)

4

Work out the equation of the line.

Answer:

Q2 The diagram below shows point P and Line A.
Line B is perpendicular to line A and passes through point P.

What is the equation of line B?

xP (3,5)
0 £
Line A
y=-3x+8

Answer:
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Q3 Work out the equation of the straight line that passes through (1, -7) and (6, 8)
ANSW Y.
Q4 The graph below shows line P and line Q.

Line Q is parallel to line P.

What is the equation of line Q?

3{; LineQ LineP
(9,14)
(2,1)
G,2)
[/
Answer:
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Ql Write an expression, in terms of h, for the gradient of a line perpendicular to the
line segment joining (3h, 20) to (6h, 8)

Give your answer as a fully simplified fraction.

Q2 The triangle ABC has an area of 24 square units.

What are the coordinates of point B?

H"

B I N

Answer: (... I )
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Q3 Line A has the equation y + 2x = 14
The gradient of line B is twice the gradient of line A.

Work out the ratio of the length of OQ to the length of OR.
Give your answer in its simplest form.

ydl

Line B
A\

Line A
y+2z= ‘Ih

0 \ ST
r=3
ANSWeL:
Q4 A circle, centre O, passes through the point (6, -12), as shown.

Work out the equation of the tangent to the circle at this point.

Give your answer in the form y = mx + ¢, where m and ¢ are integers or fractions

in their simplest form.

CA
0 "z
(6,-12)
-
Answer
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Ql

Q2

Q3

© Sparx limited

Work out the length g.
Give your answer to 1 d.p.

9

~J

=]
1rj

Not drawn accurately

Work out the length k.
Give your answer to 1 d.p.

36°

7.7 cm

Not drawn accurately

Answer: -

Calculate the size of angle y.
Give your answer to the nearest integer.

11.4cm

13.2cm

Not drawn accurately

Answer. -

Answer:

Sparx Maths

Page 51



Q1

Q2

Q3

Page 52

Calculate the length y.
Give your answer to 2 d.p.

N 14.6 m

Y

Not drawn accurately

Answer:
Calculate the size of angle BAC.
Give your answer to 1 d.p.
29.1m
A <+ > =
L]
24.6m
C
Not drawn accurately
Answer:
What is the size of angle x?
Give your answer to 1 d.p.
13.94 mm
12.3 mm
m
Not drawn accurately
Answer:

Sparx Maths
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Q1

Q2

Calculate the size of angle 6.
Give your answer to 1 d.p.

59cm

4.6 cm

Not drawn accurately

Answer:

Work out the length y.
Give your answer to 2 d.p.

13.2¢cm \
65° ) 50°

Not drawn accurately
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Q3

Q4

The graph below shows the line with equation y = 5x + 2

The axes both have the same scale.

Calculate the size of angle 6.

Give your answer in degrees to the nearest integer.

Yy y=5x+2

0 "

Not drawn accurately A
nswer:

The shape below is a regular hexagon.

Use trigonometry to calculate the distance p.
Give your answer in centimetres to 2 d.p.

----13

6.3¢m

cnersenli

Not drawn accurately

Answer: .
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Q1 Using the sine rule, calculate the length x.
Give your answer to 1 d.p.

400

37"

9¢m

Not drawn accurately

AN . cm
Q2 Using the cosine rule, work out the length y.
Give your answer to 1 d.p.
6m
Mm
y

Not drawn accurately

Answer: m
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Q3 Use the sine rule to calculate angle 6.
Give your answer to 1 d.p.

(o]
7cm 72
0
10¢cm
Not drawn accurately
ANSWeEl:
Q4 Use the cosine rule to calculate the size of angle x.

Give your answer to the nearest degree.

17 cm

19 cm

13 cm

Not drawn accurately

Answer:
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Q1 Work out length x.
Give your answer to 1 d.p.

€T

'\ 1.5cm
1.8cm

Not drawn accurately

AN . cm
Q2 All the angles in the triangle below are acute.
Calculate the angle §to 1 d.p.
0 9cm
6cm
55
Not drawn accurately
Answer: °
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Q1

Q2

Calculate the length d.
Give your answer to 2 s.f.

29° I3
2.7¢cm

Not drawn accurately

Work out the length y in the triangle below.
Give your answer in its simplest form, rationalising the denominator if necessary.

n\y‘
120°

(21+2./6) cm

Not drawn accurately
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Q3 Using the information below, work out the value of x.

SinA = 4 sinB = 3
5 4

\
o &
A B

Not drawn accurately

Answer:
. 1. .
Q4 Given that cosé = 8_ in the triangle below, show that y2 =ax’+bx+cwherea,b
and ¢ are numbers.
What are the values of a, b and ¢?
x+3
Yy
x

Not drawn accurately

Answer. a= b= c=

Sparx Maths
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End Of Booklet



