Southend High School for Girls

A Level Transition
Summer Task booklet
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Please write all working out on paper.

You will need to hand this work to your maths teacher by 30" September 2025.

Please ensure you complete ALL ‘PRACTICE’ questions. The ‘extend’ sections are optional —
will gain you extra achievement points.

Please ensure ALL your working out present.

1. Expanding brackets and simplifving expressions

A LEVEL LINKS
Scheme of work: 1a. Algebraic expressions — basic algebraic manipulation, indices and surds

Key points

*  When you expand one set of brackets you must multiply everything mside the bracket by what 15 outside.
*  When vou expand two linear expressions, each with two terms of the form ax + b, where a # 0 and & # 0. vou
create four terms. Two of these can usually be simplified by collecting like terms.

Practice
1 Expand. Watch out!
a 3(2x—-1) h  —2(53pg+4g)
¢ G- When multiplying (or
dividing) positive and
2 Expand and simplify. negative numbers, if the
a T(3x+5)+6(x—8) b 8(5p—-2)-3(4p+9) signs are the same the
¢ 93s+1)-3(6s—1O) d 2(4x-3)-(3x+3) answer is '+'; if the signs are
different the answer is .
3 Expand
a 3x(dx+8) b 45 -12)
¢ =2h(6h+11h—5) d 3547 -T5+2)

4  Expand and simphfy.
a  307-8)-4(37-3) b 2x(x+3)+3x(x=T)

¢ Ap(2p-1)-3p(5p-2) d 3b(4b-3)-b(6b-9)
5 Expand T (2v-8)
6  Expand and sumplify.
a 13-2m+T7) b Sp(®+6p)—9%(2p—3)
7 The diagram shows a rectangle.
Write down an expression, m terms of x, for the area of the rectangle. 3x-5

Show that the area of the rectangle can be written as 21x°— 35x

8 Expand and simplify. &
a (x+dHix+23) b (x+TNix+3)
¢ (x+Nix-2) d (x+3x-3)
e (Ix+INx-1) f (Gx-2)2x+1)
g (5x—-3(2x-3) b (Gx-2)(T7+4x)
1 (Bx+4)(5y+6x) i (x+3)y
kE (2x-=7)7 1 (4x—3y)7



Extend
9  Expand and simplify (x + 3)% + (x — 4)?

10 Expand and simplify.

e v (4]



2. Surds and rationalising the denominator

A LEVEL LINKS

Scheme of work: 1a. Algebraic expressions — basic algebraic manipulation, indices and surds

Key points

A surd 1s the square root of a number that 1s not a square number,

for example -,E, \E, -JE, etc.

Surds can be used to give the exact value for an answer.

Jab = b
Jiﬁ
b~ \b

To rationalise the denominator means to remove the surd from the denominator of a fraction.

: . a ) )
To rationalise — you mulitply the numerator and denomunator by the surd JE

N
b +GJE

To rationalise yvou multiply the numerator and denonunator by b— J(_'




Practice

1 Sunplfy.
" JE
¢ a8
e 300
g 72
2 Sunplify.
a  J72+4162
¢ +50-yB
e Z\I’E +~.,"2E
3 Expand and simphfy.
a  (VZ+B)(N2-B)
¢ (4-B)a5+2)
4 Rationalise and simplhify, 1f possible.
1
"t E
c £
7
e 2
2
. N
J24
5 Rationalise and simplhify.
1
a m
Extend

= - P -

o

[y
[
(41

[y
=]
[ %8

3

[y
=]
I

(3++3)(5-v12)
(5++2)(6-+8)

Eltn Sl &l H-

B2

6 Expand and simplify [\E+ﬁ)[~f§_ﬁ]

Rationalise and simplify, if possible.

1

NI

a

b

1

=5

Hint

One of the two numbers
you choose at the start
must be a square number.

Watch out!

Check you have chosen the
highest square number at
the start.




3. Rules of indices

A LEVEL LINKS

Scheme of work: 1a. Algebraic expressions — basic algebraic manipulation, indices and surds

Key points

™ ai‘:ﬂ x(ir'?zar'h"l-ﬂ

o I _ g
aﬂ

™ (a.ﬂ‘.')?l — ﬂm.‘f

s =1

e g :5‘4’; i.e. the nthroot of a

¢ The square root of a mumber produces two solutions. e.g. 16 =+4 .

Practice

1  Evaluate.
a 140 b

2 Evaluate.

a 497 b

3 Evaluate.

a 25?2 b

4  Ewvaluate.

a 57 b
5 Simplify.
. 3x” ><1:5' b
2x°
3% 2x°
c XK ﬁJL q
2x°
e 1} f
yixy
{- 25 }3
- h
g 45"

6  Ewvaluate.
1

a 4°? b

1
d 16+ %27 e

3-0

10x°

2xxx

Txy?

50 d
125% d 16*
492 d 164

25 d 672
Watch out!

Remember that any value
raised to the power of zero
is 1. Thisis the rule g*=1.




7 Write the following as a single power
1
a l b -
x x
<3 1
d §x e

=

of x.

8  Write the following without negative or fractional powers.

a X b x°
2 1
3 )

d =’ e x

a Sy b

e e

Extend

10 Write as sums of powers of x.

. r+1 b xz[

5
2

X

f ‘11
Jx_
1
c x5
2
f x4
c 1
3y
f 3
l‘\
4| _2
c X X +—
)



4. Factorising expressions

A LEVEL LINKS

Scheme of work: 1b. Quadratic functions — factorising, solving, graphs and the discriminants

Key points

¢ Factorising an expression 1s the opposite of expanding the brackets.

* A quadratic expression is in the form ax” + bx + ¢, where a £ 0.

¢ To factorise a quadratic equation find two numbers whose sum 15 b and whose product 1s ac.

* An expression in the form x* — )7 is called the difference of two squares. It factorises to (x — ¥){x + ).

Practice
1 Factonse. i
a6 — 10: b 2165 +35a°D int
¢ 25077 =107 + 15x%° Take the highest
common factor
2 Factorise outside the bracket.
a x+Tx+12 b x*+35x—14
¢ x—11x+30 d F-5x-24
e xX—Tx—18 f X+x-20
g  x*—3x—40 h x*+3x-28
3 Factonse
a 36 —497° b 481y
¢ 1842008
4 Factonse
a M +x-3 b 67+ 17x+5
¢ I +ETx+3 d 9xr-15x+4
e 1027 +21x+9 f 122738 +20
5  Simplify the algebraic fractions.
2x% +4x b X +3x
xz—x J;] +2x-3
. x* :2.‘(—8 d Ii —5x
x° —4x x =25
X —x-12 ¢ 2x7 +14x
x* —4x 2x" +4x-70
6  Simplify
0y —16 b 2%t —T7x-15
327 +17x-28 3x? —17x+10
4-25x" q 6x? —x—1
10x" —11x—6 2x" +7x—4




Extend

7 Simplify Jx’ +10x+25

2 2
S  Simplify (x+2) +3(x+2)

Py

x~—4



5. Completing the square

A LEVEL LINKS
Scheme of work: 1b. Quadratic functions — factorising, solving, graphs and the discriminants

Key points

* Completing the square for a quadratic rearranges ax” + bx + ¢ into the form p(x + g)* +r
e Ifa#1, then factorise using a as a common factor.

Practice

1  Wrte the following quadratic expressions in the form (x +p)* + ¢

a x+4x+3 b x*—10x-3
¢ X8 d X+6x
e x-2x+7 f xX+3x-2

2 Wrte the following quadratic expressions in the form p(x + g)* +r
a 2x*—8x—16 b 4x*—8x-16
¢ 3+ 12x-9 d 227 +6x—8

3  Complete the square.

a 2 +3x+6 b 3x-2x
¢ P+ 3x d 327 +5x+3
Extend

4  Write (25x* 4+ 30x + 12) 1n the form (ax + 5 + ¢.




6.1 Solving quadratic equations by factorisation

A LEVEL LINKS

Scheme of work: 1b. Quadratic functions — factorising, solving, graphs and the discriminants

Key points

A quadratic equation is an equation in the form ax® + bx + ¢ = 0 where a £ 0.

To factorise a quadratic equation find two numbers whose sum 1s b and whose products 13 ac.
When the product of two numbers 15 0, then at least one of the numbers must be 0.

If a quadratic can be solved it will have two solutions (these may be equal).

Practice
1 Solve
a 62 +4x=0
¢ ¥+Tx+10=0
e x—-3x—4=0
g x—10x+24=0
i P©+3x-28=0
k 22-Tx—4=0
2 Solve
a ¥©-3x=10

c
e
4

x4+ 5x=24
xx+2)=2x+25
3x+1D)=x+15

it - -

= o -

28— 21x=0
X—-5%x+6=0
x¥*+3x—-10=0
¥-36=0
¥—6xr+9=0

3 -13x-10=0

r¥-3=X
¥—42=x
r¥=30=3x-2

-1 =2(x+1)

Hint

Get all terms onto one
side of the equation.




6.2 Solving quadratic equations by completing
the square

A LEVEL LINKS

Scheme of work: 1b. Quadratic functions — factorising, solving, graphs and the discriminants

Key points

¢ Completing the square lets you write a quadratic equation in the form p(x + g)* + »=0.

Practice

3  Solve by completing the square.

a x—4x—-3=0 b xX*—10x+4=0
¢ X¥+8x-5=0 d P-2x—6=0
e 2 +8x—5=0 f 30 +3x—4=0

4  Solve by completing the square.
a —PHx+2)=5

.
b 2xr+6x—-7=0 Get all terms onto one

Hint

¢ x¥-5x+3=0 side of the equation.




6.3 Solving quadratic equations by using the
formula

A LEVEL LINKS

Scheme of work: 1b. Quadratic functions — factorising, solving, graphs and the discriminants

Key points

—ht fJb] —dac

* Any quadratic equation of the form ax® + bx + ¢ = 0 can be solved using the fornmla x = 3
a

» If B’ —4ac is negative then the quadratic equation does not have any real solutions.
¢ It 1s useful to write down the formula before substituting the values for a. b and ¢.

Practice

h

Solve, giving your solutions 1n surd form.

a 3xr+6x+2=0 h 270 —-4x—-7=0

6  Solve the equationx”—Tx+2=0

at

Give your solutions in the form . where a, b and ¢ are integers.

c

7 Solve 1002 +3x+3=5 Hint

Give your solution in surd form. Get all terms onto one

side of the equation.

Extend

8 Choose an appropniate method to solve each quadratic equation, giving vour answer 1n surd form when necessary.
a dx(x—-1)=3x-2
h  10=(x+1)
¢ x(3x-1)=10




8.1 Solving linear simultaneous equations using
the elimination method

A LEVEL LINKS

Scheme of work: 1c. Equations — quadratic/linear simultaneous

Key points

* Two equations are simultaneous when they are both true at the same tume.

¢  Solving simultaneous linear equations in two unknowns mvolves finding the value of each unknown which
works for both equations.

¢ Make sure that the coefficient of one of the unknowns 1s the same 1n both equations.

¢ Eliminate thus equal unknown by erther subtracting or adding the two equations.

Practice

Solve these simultaneous equations.

1 4dx+y=8 2 3x+y=7
x+y=5 3x+2yv=3

3 4dx+y=3 4 Sx+dv=7
Ix—y=11 x—4y=35

5 Ix+y=11 6 2x+3y=11

x—3y=9 3x+2v=4




8.2 Solving linear simultaneous equations using
the substitution method

A LEVEL LINKS
Scheme of work: 1c. Equations — quadratic/linear simultaneous
Textbook: Pure Year 1, 3.1 Linear simultaneous equations

Key points

®  The subsitution method 1s the method most commonly used for A level. This 1s because 1t 1s the method used
to solve linear and gquadratic simultaneous equations.

Practice

Solve these sumultaneous equations.

7 v=x-4 §8 vy=2x-3
2x+5v=43 x—3y=11
9 Jy=4x+> 10 2x=p-2
Ox+3y=22 8x—sy=-11
11 3x+4v=8 12 3y=4x-7
2x—y=-13 2y=3x—-4
13 3x=y-1 14 3x+2v+1=0
2y—2x=3 qy=8—x

Extend

(v—2x)
YR

15 Solve the simultaneous equations 3x + 3y —20=0and 2(x+ )=




9. Solving linear and quadratic simultaneous
equations

A LEVEL LINKS
Scheme of work: 1c. Equations — quadratic/linear simultaneous

Key points

o Make one of the unknowns the subject of the linear equation (rearranging where necessary).
®  Use the linear equation to substitute mto the quadratic equation.
® There are usually two pairs of solutions.

Practice

Solve these simultaneous equations.

1 y=2x+1 2 y=6-x
X+ =10 X+ =20

3 y=x-3 4 y=9-12x
X4y =3 ©+yP=17

5 y=3x-5 6 y=x—-3
y=x’—-2x+1 y=x—3x-12

7 y=x+5 8 y=Xx-1
X+yr=25 ©+xy=24

9 y=2x 10 2x+y=11
yY—xy=8 =15

Extend

11 X—y= 12 I'l'—l'=2-

X+yr=3 P+ay=3




11. Linear inequalities

A LEVEL LINKS
Scheme of work: 1d. Inequalities — linear and quadratic (including graphical solutions)

Key points

*  Solving linear inequalities uses similar methods to those for solving linear equations.
¢  When you multiply or divide an inequality by a negative number vou need to reverse the inequality sign, e g
= becomes =

Practice

1  Solve these mequalities.

a 4x=16 b x—-T7=3 c 1=3x+4

d 5-2x<12 e =5 f  8<3-21
a

2 Solve these mequalities.

a §<—4 b 10=2c+3 ¢ 7-3x=-5
3  Solve

a 2—-4x=18 b I=Tx+10=45 c 6—2x=4

d 4x+17=2-x e 4—5x=-3x f —x =24

4  Solve these inequalities.

a 3r+l1=<r+6 b 2B3n-1)z=n+3
5  Solve

a 32-x)=2d-x)+4 b 34-x)=3(5—-x)+2
Extend

6  Find the set of values of x for which 2x + 1 = 11 and 4x -2 = 16 — 2x.




12. Quadratic inequalities

A LEVEL LINKS
Scheme of work: 1d. Inequalities — linear and quadratic (including graphical solutions)

Key points

¢  First replace the mnequality sign by = and solve the quadratic equation.
e Sketch the graph of the quadratic function.
¢ Use the graph to find the values which satisfy the quadratic mequality.

Practice

1  Find the set of values of x for which (x + T(x—4) =0
2 Find the set of values of x for which X —4x - 12=0
3 Find the set of values of x for which 2 —Tx+3 =0

4  Find the set of values of x for which 42 +4x -3 =0

th

Find the set of values of x for which 12 +x—x*=0

Extend

Find the set of values which satisfy the following mequalities.
6 xX+x=6

7 x(2x—9)<=-10

8§ 6 =15+x




