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Topic Overview: In this module, you will learn to speak the "language of algebra." Forming and Solving Equations is about taking a real-world scenario—like the cost of three coffees and a cake—and turning it
into an equation like 3x + 2 = 11. You will master the inverse operations method to "undo" equations and find the value of the unknown variable.

We also introduce Linear Simultaneous Equations, where you deal with two different unknowns (usually x and y) at the same time. At the Foundation level, we focus on the elimination method, where you add
or subtract the equations to "knock out" one of the variables, making the problem solvable.

Prior & Subsequent Knowledge:

1. Prior Knowledge (The Foundation)

Four Operations: Fluency in adding, subtracting, multiplying, and dividing both positive and negative integers.
Algebraic Notation: Understanding that 3x means 3 * x and x / 2 means x + 2.

Collecting Like Terms: Knowing that you can simplify 2x + 3x to 5x, but you cannot add 2x and 3y together.
Function Machines: Using input/output diagrams to understand how numbers are transformed.

2. Related Knowledge (Current GCSE Context)

One-Step and Two-Step Equations: Solving basic forms like x +5=12 or 2x - 3=7.

Equations with Brackets: Learning to expand 3(x + 4) = 18 before solving.

Variables on Both Sides: Mastering the "letters on one side, numbers on the other" technique for equations like 5x + 2 = 3x + 10.
Simultaneous Equations (Elimination): Solving pairs such as:

3x+y=13

x+y=7

e Geometric Algebra: Forming equations based on shape properties (e.g., setting the sum of angles in a triangle to 180 degrees to find x).

3. Subsequent Knowledge (The Next Steps)

Quadratic Equations: Moving from x to x*2, which requires factorising to solve.

Rearranging Harder Formulae: Applying these "solving” skills to change the subject of a formula where the letter appears twice.

Real-world Modelling: Using simultaneous equations to solve "best buy” problems or find the cost of individual items in a shop.

Graphical Solutions: Understanding that the solution to a simultaneous equation is the exact point (x, y) where two straight lines cross on a coordinate grid.




Lesson
01

Forming and
solving
equations

GCSE Mathematics:

A21 - Solve linear
equations in one
unknown
algebraically...
including those with
the unknown on both
sides of the equation.
Al7 - Formulate
algebraic expressions

of real-world contexts.

* Expression: A
mathematical phrase
without an equals sign
(e.g., 3x + 5).

* Equation: Two
expressions set equal to
each other (e.g., 3x + 5
= 20).

* Inverse Operations:
The "opposite" action
used to move terms
(e.g., + becomes -).

* Geometric
Properties: Anglesin a
triangle sum to
180\circ, angles on a
straight line sum to
180/\circ.

* Assigning
Variables: Choosing
a letter (usually x) for
the unknown value.

* Translating
Phrases: Turning
"twice as old" into 2x
or "5 years younger"
into x - 5.

* Balancing:
Performing the same
operation on both
sides of the '=' sign.

* Solving with
Brackets: Expanding
first, then isolating the
variable.

* Geometric
Application: Setting
up equations based
on perimeter or angle
facts.

Check Point 01: "Write
an expression for 'the
sum of x and 10, then
multiplied by 3"."

Check Point 02: "l think
of a number, double it,
and add 7. The result is
19. What equation
represents this?"

Check Out Questions
1. Solve 4x - 12 = 28.

2. Solve 5(x + 3) =2x +
21.

3. A rectangle has a
length of 2x + 5 and a
width of x. Its perimeter
is 40 cm. Form an
equation and solve for x.

4. The ages of three
siblings are x, x+2, and
2x. Their total age is 34.
How old is each sibling?

5. Challenge: An
isosceles triangle has
two base angles of 3x -
10 and a top angle of x.
Find the value of x.

Activity 01 (The
Architect): Design a
floor plan for a room
using only algebraic
expressions for the
lengths. If the total area
must be 50\text{ m}"2,
can you find the value of
your variable?

Activity 02 (Variable
Rates): Create a
"Choosing a Mobile
Plan" problem where
Plan A is a flat fee plus a
cost per GB, and Plan B
is a different flat fee plus
a lower cost per GB.
Form an equation to find
the point where both
plans cost the same.

Key Terminology

e Unknown: The
value we are trying
to find (the
variable).

e Term: A single part
of an expression
(like 4x or -7).

e Expand: To multiply
out brackets.

e Isolate: To get the
variable by itself on
one side of the
equals sign.

e Verify: Plugging
your answer back
into the original
equation to see if it
works.

Literacy: "Algebraic
Translation Guide." Create
a dictionary that converts
English words into math
symbols (e.g., 'Product' \to
\times, 'Difference’ \to -).

Oracy: "The Logic Debate."
In pairs, one student solves
an equation like 2(x-3) = 10
by expanding the brackets
first. The other solves it by
dividing by 2 first. Debate
which method is more
"elegant" and why.

Business:
Calculating
"Break-Even"
points where Total
Cost = Total
Revenue.

Science:
Rearranging
formulas like F =
maorV =IR to
solve for a specific
variable.

D&T: Calculating
the amount of
material needed
when dimensions
are dependent on
one another.
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