Summer Bridging Course

The tasks below have been designed by your A-Level
teachers to help you develop your subject knowledge and
academic study skills.

Completing these tasks will help you thrive academically
from the start. Please bring your work to your first timetabled
lesson.

Subject: Mathematics Exam Board: Pearson Edexcel

Specification web link: A level Mathematics Specification

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:

= Introduce questions allow you to practice the key concepts.
questions build on your knowledge of the key concepts.

= Deepen questions will challenge your understanding.

Unless otherwise indicated, you may use a calculator.



https://qualifications.pearson.com/content/dam/pdf/A%20Level/Mathematics/2017/specification-and-sample-assesment/a-level-l3-mathematics-specification-issue4.pdf

Use the grid below to keep track of your progress in each topic. Tick the sections you
have attempted. If you use Sparx Maths you can find even more questions by searching
for the Sparx topic codes in Independent Learning.
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Page 2

Sparx topic codes

U499

U768

U178

U662

U685

U228
U150

U589

U760

U315
U669

U283

U952

u707

U606

U858

u437

u457

U960

U769

u757

u477
usz7

U545

U591

Sparx Maths

U281

us24

U665

U601

U848
ug9s

u170

Teacher comment

© Sparx limited



Key facts and formulae:

The Quadratic formula:

The solution of ax2+ bx +¢c=0

where a # 0

b+ [b7-4ac
e 2a
Trigonometry:

B
In any right-angled triangle ABC where a, b
and c are the length of the sides and c is the C
hypotenuse: -
_a
SinA = % COSA = 129 tanA = |
In any triangle ABC where a, b and ¢ are the ¢
length of the sides:
. . a _ b _ C b a
sine rule: sinA sinB sinC
A B

cosine rule: a2 = b? + ¢? - 2bc cosA
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Surds - Non Calculator Introduce

Q1 Expand and fully simplify /5(/5 + /7)
AW BT, e
Q2 Rationalise the denominator of ﬁ
6

Give your answer in its simplest form.

AN S .

Q3 Expand and fully simplify (6 + G)(1 + @)
AN S .
Page 4 qurx Maths © Sparx limited



Surds - Non Calculator Introduce

Q4 Write (5 + /12)(11 + /3 ) in the form a + b /3, where a and b are integers.
AW . e
Q5 Rationalise the denominator of 1—;_‘2
2

Give your answer as a fraction in its simplest form.

Sparx Maths
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Surds - Non Calculator Strengthe

Q1 Expand and fully simplify (2 /6 - 5 /2 )?
AW . e
Q2 Rationalise the denominator of 15+ /3

10/3

Give your answer as a fraction in its simplest form.

Sparx Maths
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Surds - Non Calculator Strengthe

2/7
3+ /7

Give your answer in its simplest form.

Q3 Rationalise the denominator of

Answer: ©~
Q4 Write /1_2 + 7@ in the form r/?: where r is an integer.
3
Answer

Sparx Maths
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Surds - Non Calculator

Q1 Expand and fully simplify (4 + /7)%- (4 - /7 )?
AN SO
Q2 Work out the value of x in the equation below.
x(/11-2) =21

Give your answer inthe forma + b J1, where a and b are integers.

Answer: )

Page 8 Sparx Maths © Sparx limited



Surds - Non Calculator

Q3 Given that h is a prime number, rationalise the denominator of

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.

(B+1)m

area=(7-23) m?

Answer: m

Sparx Maths



Expanding brackets

Q1 Expand and fully simplify (m + 9)(m + 2)

AW . e
Q2 Expand and fully simplify (2a + 3)(4a + 5)

AW . e

Page 10 Sparx Maths © Sparx limited



Expanding brackets

Q3 Expand and fully simplify (x - 3)(4x + 9)

AW . e
Q4 Expand and fully simplify (67 - 5)?

AN W . e
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Expanding brackets

Q1 Expand and fully simplify 2(4d + 5)(3d + 1)

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

AW . e

Page 12 Sparx Maths © Sparx limited



Expanding brackets

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

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

AN W, e
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Expanding brackets

Q1 Expand and fully simplify (2x + 5)(4x - 3)(5x - 4)
AW .
Q2 Work out the values of a, b and c in the identity below.

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

Answer: a = b= c=

Page 14 Sparx Maths © Sparx limited



Expanding brackets

Q3 Write the following expression in the form _1__ _1_ where a, b, ¢, and d are integers.

axP cyd

[y Lot ™ 20y 16
5x 4y |\25x? 20xy 16y?

Answer:

Q4 Show that (x2+ 1)(y2 +4)  (xy - 2)% + (2x +)?

© Sparx limited Sparx Maths Page 15



Factorising quadratics

Q1 Fully factorise y? + 9y + 20

AW BT e
Q2 Fully factorise x2 - x - 20

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

AW . e
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Factorising quadratics

Q1 Fully factorise x2 - 16

Answer
Q2 Fully factorise 21° + 15r + 7

Answer:
Q3 Fully factorise 5x2 + 22x + 8

Answer:

© Sparx limited Sparx Maths
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Factorising quadratics

Q1 Fully factorise 49h? - m?

AN SO .
Q2 Fully factorise 7b - b? - 10

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

AN S W BT e
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Simplifying expressions

Introduce

Q1 Fully simplify the expression 4y° x 3y2

Q2 Simplify (h®°)°

Give your answer without any negative indices.

Answer:
6
Q3 Write Zt_g as a fraction in its simplest form.
8t
Answer: .

© Sparx limited Sparx Maths



Simplifying expressions

3,2
Q4 Fully simplify (t_
5

u

Q5 Write 33xy * 9x

as a fraction in its simplest form.
18x

Answer:

Q6 Fully simplify —92-*+42
a’+11a + 28

Answer:

Page 20 Sparx Maths © Sparx limited



Simplifying expressions

Q1 Write as a fraction in its simplest form.
4ak
Answer: .
1

Q2 Fully simplify (64g°%h*) 2

Answer:
Q3 Fully simplify x+2

2x%-31x-70
Answer
© Sparx limited
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Simplifying expressions

Q1 Work out the values of a, b and c in the equality below.

232y x 12x*y%°

= axby°
(2xy?)’
Answer: a= b= C=
Q2 Work out what expression should replace the ? in the equivalent fractions below.
__?  2n
12r4(t+6)  3r
Answer: ? =

2
Q3 ax®+bx+c simplifies to give
dx? - 25 2x-5

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

Page 22 Sparx Maths © Sparx limited



Operations with algebraic fractions

Q1 Fully simplify 14a X b
b 2
ANSWT:
Q Fully simplify 22 + 24
[ 5
Give your answer as a fraction.
ANSWeE:
Q3 Fully simplify the expression below to give a single fraction.
n+2 N 6n
5 7
Answer:
© Sparx limited Page 23
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Operations with algebraic fractions Strengthe

Q1 Fully simplify 2 X 45a + 36
5a +4 a

Give your answer as a fraction.

Answer: -

Q2 Eullv simoli 6x 1
ully simplify Bx-7)x+1) 5bx-7

Give your answer fully factorised.

Answer: .

Page 24 Sparx Maths © Sparx limited



Operations with algebraic fractions Strengthe

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

Give your answer fully factorised.

AN O .
2
Q4 Fully simplify 42~ 3ak 7
k 12k  5ab
Give your answer as a fraction.
Answer:

© Sparx limited Sparx Maths Page 25



Operations with algebraic fractions

7 3
36-x2 6+x

Q1 Fully simplify

Give your answer fully factorised.

Answer:

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

x2+11x + 28
x-7

6-(x+4)+

Give your answer fully factorised.

Answer:

Page 26 Spqrx Maths © Sparx limited



Solving quadratic equations

Q1 Find the two solutions to the equation

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

AW BT e
Q2 Solve this equation by factorising:
y?+3y-10=0
AW T, e
Q3 Solve this equation by factorising:
12-8w+w?=0
Answer

© Sparx limited Sparx Maths Page 27



Solving quadratic equations

Q4 Using the quadratic formula, solve

4x2 +16x +15=0

Answer.
Q5 Solve this equation by factorising:
2m? -11m+5=0
Answer:

Page 28 Sparx Maths © Sparx limited



Solving quadratic equations

Q1 Using the quadratic formula, solve y2 -6y +7 =0

Give your answer in the form a + Jb

AW . e
Q2 Solve the equation below using factorising.
6y?-11y-10=0
AW . e

© Sparx limited Sparx Maths Page 29



Solving quadratic equations

Sing the quadratc formula, solve X - =-11Xx
Q3 Using th dratic f | lve 6x2-35=-11

Answer:

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

Give your answers to 2 d.p.

Answer:

Page 30 Sparx Maths © Sparx limited



Solving quadratic equations

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

Q2 Jessica thinks of a positive number, 7, which is less than 1
She adds this number to its reciprocal and gets 2.9

Work out the value of 1.
Give your answer as a fraction in its simplest form.

Answer: )

© Sparx limited Sparx Maths Page 31



Solving quadratic equations

Q3 Solve 4 - S = 3.
y-1  y+2 y
Answer:
Q4 Y = -3+ \/2_9

2

There is only one equation of the form x?2+bx+c=0 that gives these values of x
as solutions.

Work out the values of b and c.

Answer: b =" o=

Page 32 Sparx Maths © Sparx limited



Quadratic graphs

Q1 Write down the coordinates of the roots of the quadratic curve shown below.
A
LB /
L /

1 N /
>
2 40 1 2N3 4 5. 7 8 9 10
1 P |
-2
Answer: (o 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.

v

— ]
-—t

Answer:
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Introduce

Quadratic graphs

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

Q3

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

HHEE R Al

I i R

5;+—."4.%—.'3_JE'2.+" o iEet }*—3
i ;;:,12555523

S
I W = == G

Answer:

Write x2 + 6x + 11 in the form (x + ¢)2 + d, where ¢ and d are numbers.

a)

Q4

Answer: a)
Hence, write down the coordinates of the turning point on the curve

b)
y=x2+6x+11

Answer: b) (.
© Sparx limited
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Quadratic graphs

Q1 The diagram below shows a sketch of the curve y = x % + 8x - 10
P is the turning point of the curve.

Work out the coordinates of P.

P Answer: (s )
Q2 Work out the coordinates of the turning point of the curve y = x 2 - 5x + 1
Answer: (... T )

© Sparx limited Sparx Maths Page 35



Quadratic graphs

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.

Y
0 "z
P Answer: (e )
Q4 The diagram below shows the graph of y = 2x2 - 5x - 3

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

H
T
MERRRERY
L

[
e T— L ! ||
"'-—..______-

[V RN N
| LT |
[

S ENEEEEEEE Answer:
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Quadratic graphs

Q1 The diagram below shows the graph of y = 2x% + 4x - 1
The equation 2x2 + 4x - 1 = k has solutions atx =-3 and x = 1

What is the value of k?

y‘k
6

5

Answer: k=

Q2 A curve has the equation y = x2 + 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= . )

© Sparx limited Sparx Maths Page 37



Quadratic graphs

Q3 A curve has the equation y = -x? + 16x - 65
a) Work out the turning point of the curve.
Answer: @) (. )
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)

Page 38 Sparx Maths © Sparx limited



Linear simultaneous equations Introduce

Q1 Solve the following simultaneous equations:
6x +y =22
2x+y =10
Answer:  x= .. Y= e
Q2 Solve the following simultaneous equations:
7x -4y =20
2x +4y =16
Answer:  x= . Y=

© Sparx limited Sparx Maths Page 39



Linear simultaneous equations

Introduce

Q3 Solve the following simultaneous equations:
15a - 4b =25

5a +2b =25

Answer: a

Q4 Solve the following simultaneous equations:
2x+3y =8

3x +4y =11

Answer: x

Page 40 Sparx Maths
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Linear simultaneous equations Strengthe

Q1 Solve the following simultaneous equations:
7x+5y =8
3x-2y =-9
Answer: X = . Y= e
Q2 Solve the following simultaneous equations:
6x+7y =5

9x +13y =-10

Answer: x

1l
<
1l
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Linear simultaneous equations Strengthe

Q3 Solve the following simultaneous equations:
23
Ty+2x = =
y 2
Sy+3x =9
Answer:  x = . Y= e
Q4 Solve the following simultaneous equations:

4.6t +8.1u =104

3.8t-2.7u =-8

Page 42 Sparx Maths © Sparx limited



Linear simultaneous equations

Q1 Solve the following simultaneous equations:
3x=3-4y

12y + 11 = -5x

Answer: x = Y= e,

Q2 Find the values of x, i and a by solving the following simultaneous equations:
6x -7y =-10
12x -5y =16

2x +ay =10

Answer: x = Y= e A= e

© Sparx limited Sparx Maths Page 43



Linear simultaneous equations

Q3 Solve the following simultaneous equations:
4 _ 1
7x-4 6y
oX _ _ 4
3y +2
Answer:  x = Y=
Q4 Solve the following simultaneous equations:
2% = 4(7 - 2y)

3(5x - 13y) = g1

Answer: x = Y= .

Page 44 Sparx Maths © Sparx limited



Straight-line graphs

Q1 Work out the equation of the straight line shown below.

L 3

6 5 -4 3 2-10\1 T T OO T
1
2
5 \ ANSWeT: e
Q2 Work out the equation of the straight line thatis parallel to line A and passes
through point P.
3
P
; Line A
3
5 =
1 ,f‘/
)
B f 5 43 g XY #F 34 56 T GF
T
A j
- 4
ANSWe:
Q3 Line A has the equation 2y - 10 = 16x
Line B is perpendicular to Line A.
What is the gradient of Line B?
Answer:

© Sparx limited Sparx Maths
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Straight-line graphs

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:

Page 46 Sparx Maths © Sparx limited



Straight-line graphs

Q1 A straight line has a gradient of - §4 and passes through the point (32, 12)

Work out the equation of the line.

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?

Y
\
P G/5)
0 "z
Line A
y=-3x+8

© Sparx limited Sparx Maths Page 47



Straight-line graphs

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

Line Q is parallel to line P.

What is the equation of line Q?

Y LineQ Line P
(9,14)
(2,11)
(5,2)
[/
Answer:

Page 48 Sparx Maths © Sparx limited



Straight-line graphs

Q1 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.

Answer:

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

What are the coordinates of point B?

20

0
e

Answer: (. I )

© Sparx limited Sparx Maths Page 49



Straight-line graphs

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.

0 \ Sz
z=3
AN W .
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 c are integers or fractions
in their simplest form.

Y
0 "z
(6,-12)
~
Answer:
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Q1

Q2

Q3

© Sparx limited

Right-angled trigonometry

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

-9

~J

=]
1r_l

Not drawn accurately

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

36°

7.7 m

Not drawn accurately

Answer: -

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

11.4 cm

13.2am

Not drawn accurately

Answer: -

Answer:

Sparx Maths
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Q1

Q2

Q3

Page 52

Right-angled trigonometry

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

& 14.6 m

Y

Not drawn accurately

Answer:
Calculate the size of angle BAC.
Give your answer to 1 d.p.
291 m
A > E
L]
246m
C
Not drawn accurately
Answer:
What is the size of angle x?
Give your answer to 1 d.p.
13.94mm
12.3 mm
m
Not drawn accurately
Answer:
Sparx Maths

© Sparx limited



Right-angled trigonometry

Q1 Calculate the size of angle 6.
Give your answer to 1 d.p.

5.9cm

A
v

4.6 cm

Not drawn accurately

ANSW T
Q2 Work out the length y.
Give your answer to 2 d.p.
13.2m Y
65° 50°
Not drawn accurately
Answer: cm
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Right-angled trigonometry

Q3 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 x
Not drawn accurately
ANSWer: e °
Q4 The shape below is a regular hexagon.

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

----13
6.3cm
p
ki
Not drawn accurately
AN W . “cm
Page 54 Sparx Maths © Sparx limited



Further trigonometry

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

40°

37"

9c¢m

Not drawn accurately

A
L Z

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

Not drawn accurately

Answer: m
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Further trigonometry

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

o i
7cm
0
10cm
Not drawn accurately
AW, e,
Q4 Use the cosine rule to calculate the size of angle x.
Give your answer to the nearest degree.
19m
13 cm
Not drawn accurately
Answer:
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Further trigonometry Strengthen

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

€T

\ 1.5m
1.8cm

Not drawn accurately

Answer: cm
Q2 All the angles in the triangle below are acute.
Calculate the angle 6to 1 d.p.
0 9¢m
6cm
35°
Not drawn accurately
Answer:

© Sparx limited Sparx Maths Page 57



Further trigonometry

Q1 Calculate the length d.
Give your answer to 2 s f.

29° 3
2.7¢cm

Not drawn accurately

Answer: cm

Q2 Work out the length y in the triangle below.
Give your answer in its simplest form, rationalising the denominator if necessary.

w‘
120°

(21+2/6) cm

Not drawn accurately

Answer: ) cm
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Further trigonometry

Q3 Using the information below, work out the value of x.
SinA = 4 sinB = 3
5 4

\
£
A B

Not drawn accurately

Answer: .

. 1. .
Q4 Given thatcos@ = in the triangle below, show that y* = ax® + bx + c where a, b
and c are numbers.

What are the values of a, b and c?

A\

Not drawn accurately

Answer:. a= b= c=

Sparx Maths
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