




3Material AICLE. 2º de ESO: Equations. Can you guess?

Identificación del material AICLE

CONSEJERÍA DE EDUCACIÓN
Dirección General de Participación e Innovación Educativa

Equations. Can you guess?TÍTULO

A2+NIVEL LINGÜÍSTICO
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InglésIDIOMA

MatemáticasÁREA / MATERIA

EcuacionesNÚCLEO TEMÁTICO

2º de Educación SecundariaCORRESPONDENCIA 
CURRICULAR

Unas 8 sesiones (más las necesarias para las post-task)TEMPORALIZACIÓN 
APROXIMADA

- Ecuaciones: nociones básicas
- Ecuaciones lineales y cuadráticasGUIÓN TEMÁTICO

Competencia en comunicación lingüística
- Conocer, adquirir, ampliar y aplicar el vocabulario del tema
- Ejercitar una lectura comprensiva de textos relacionados con el núcleo temático
Competencia Matemática
- Conocer las nociones básicas sobre ecuaciones
- Distinguir y resolver ecuaciones lineales y cuadráticas
Aprender a aprender
- Aprender a relacionar los conceptos tratados
- Organizar las nociones, ideas y argumentos de forma ordenada y constructiva
Autonomía e iniciativa personal
- Ser autónomos para realizar las actividades individuales
- Tener capacidad de juicio crítico ante opiniones

COMPETENCIAS
BÁSICAS

La unidad podría ir acompañada de ejercicios adicionales para aumentar la 
práctica de los procedimientos trabajados. Las funciones comunicativas de las 
actividades indican el propósito de las mismas. Deberá haber frecuentes puestas 
en común.
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Tabla de programación AICLE
- Reconocer y plantear situaciones susceptibles de ser formuladas en términos mate-
máticos, elaborar y utilizar diferentes estrategias para abordarlas y analizar los resultados
- Actuar ante los problemas que se plantean en la vida cotidiana de acuerdo con mo-
dos propios de la actividad matemática, tales como la exploración sistemática de alter-
nativas, la precisión en el lenguaje, la flexibilidad para modificar el punto de vista o la 
perseverancia en la búsqueda de soluciones
- Elaborar estrategias personales para el análisis de situaciones concretas y la iden-
tificación y resolución de problemas, utilizando distintos recursos e instrumentos y 
valorando la conveniencia de las estrategias utilizadas en función del análisis de los 
resultados y de su carácter exacto o aproximado

OBJETIVOS

- Igualdades algebraicas. Ecuaciones y nociones básicas relacionadas
- Ecuaciones equivalentes. Regla de la balanza
- Ecuaciones lineales (una incógnita). Resolución
- Ecuaciones cuadráticas (una incógnita). Resolución. Discriminante

TEMA

- Actividades para adquirir el vocabulario específico
- Actividades para la comprensión significativa y relacional de los conceptos tratados
- Ejercicios para practicar los procedimientos tratados
- Proyecto: Historical equations

TAREAS

- Detectar o discriminar soluciones de una ecuación
- Comprender el concepto de ecuación equivalente a otra. Emplear adecuadamente 
la ley de la balanza
- Resolver adecuadamente ecuaciones lineales y cuadráticas con una incógnita
- Calcular e interpretar adecuadamente el discriminante de una ecuación cuadrática

CRITERIOS DE 
EVALUACIÓN

- Percibir la utilidad de las ecuaciones como herramienta fundamental en la 
resolución de problemas
- Distinguir los elementos básicos de una igualdad algebraica, identidad o ecuación
- Construir funciones equivalentes. Aplicar la ley de la balanza
- Diferenciar y resolver adecuadamente ecuaciones lineales y cuadráticas
- Obtener e interpretar el discriminante de una ecuación cuadrática

MODELOS
DISCURSIVOS

CONTENIDOS 
LINGÜÍSTICOS

FUNCIONES:
- Redactar argumentos
y conclusiones.
Argumentar 
respuestas.
Exponer ejemplos,
nociones e ideas.
Expresar acuerdo o
desacuerdo con las 
ideas de otros.
Preguntar el porqué de
ciertas afirmaciones

ESTRUCTURAS:
I think it has to be / it can be…
I obtained the same solution 
because …
I think you are wrong because…
Don’t you think there are more 
options? I do because…
This way we won’t get anything 
useful because…
We have to consider that...
How do you calculate/ estimate/
define... this?
Why do you think so?

LÉXICO:
Algebraic expression/
equality/identity.
Equation.
Variable, unknown. 
Solution. (to) solve 
(an equation)
Equivalent equations.
Linear/quadratic 
equations
Discriminant.

- El lenguaje algebraico para generalizar propiedades y simbolizar relaciones
- Obtención de fórmulas y términos generales basada en la observación de pautas y 
regularidades
- Obtención del valor numérico de una expresión algebraica. Significado de las 
ecuaciones y de las soluciones de una ecuación. Resolución de ecuaciones de primer 
y segundo grado. Transformación de ecuaciones en otras equivalentes
- Interpretación de la solución. Utilización de las ecuaciones para la resolución de 
problemas. (Bloque 3, Álgebra, Real Decreto 1631/2006)

CONTENIDOS
DE
CURSO / CICLO
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EQUATIONS… GOOD FRIENDS OF YOURS!

Some words to start!

Let’s do some activities to start. The initial concepts are not new for you!

    To make it more 
  interesting, work in 
               groups.

a) Discuss the meaning of these words:

                     algebraic expression  algebraic variable 

       algebraic equality   algebraic identity   equation 

                   (to) solve   solution/s   unknown/s

It means… /No, that’s the meaning of this other word…/ It could be the same 
but…/ That’s a verb, not a noun like this one…

b) Now, fill the gaps with the words above

A/an _________________ is a combination of numbers and letters joined by 
mathematical operations.



6 Material AICLE. 2º de ESO: Equations. Can you guess?666

Every letter is a ___________. A/an ________________ has two 
_____________ (sides) separated by the sign “=”. When the _______________ 
is true for every value of the ______________, it is a/an ____________.

But if the equality is only correct for certain values than it is a/an ____________ 
and the letters are called ________.

These special values are called _____________ of the ____________.
The usual objective is to find this/these ____________, so you ________ the 
_________.

c) Your teacher is going to read text out loud.
    Write down any new vocabulary that you hear.

Is it clear?
Let’s see if you understood.

a) Equation or identity? Decide if each problem is an
equation or an identity and solve for the unknown.

Equality	   It	  is	  an	  identity/equation	  
because…	  

Unknown	  

2x	  –	  3	  +	  5x	  =	  7x	  -‐	  3	  
	  
	  

	  
	  

9z	  –	  5·∙(z	  -‐2)	  =	  3	  
	  
	  
	  

	  

2a	  +	  10	  =	  2·∙(a	  +5)	  
	  
	  
	  

	  

x2	  –	  4	  =	  x·∙x	  –	  6	  +	  2	  
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b) With your group come up with one equation and one identity.

   Then, read them aloud.
   The other groups will decide what kind of problem
   it is.

c) For every equation choose a solution:

  Equations    Possible solutions
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Solve these equations and check your answers. But be careful, each one 
can have one, more than one solution or none at all!

. 2x = 5x – 3

. x - 3 = x - 2

. -8 + 4x = 8 – 4x

. x2 = 9
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BALANCE IS THE KEY

Balance…

    Do you remember the “balancing rule”?
    It’s very important when solving equations! Let’s 
    see what you know…

1) Going shopping.

Patrick and Karen went to the store and bought
some clothes.
Help them with these questions.

Karen bought a pair of sport shoes. She can’t
remember how much they cost.
She had 60€ before buying them. When she left 
the shop she had 12€… How much did the shoes 
cost?

Patrick bought a red t-shirt and a pair of blue 
jeans. He had 60 € to spend.
The jeans were twice as expensive as the t-shirt. 
He only had 6€ when he left the shop.
How much did the clothes cost?
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These questions are very easy.
Work with a partner and decide what you need to do.

Discussion: write your ideas here

Operations: do your operations and answer the questions.

If she/he had… and now… then… / We have to… the money… / When
she left the store she/he had… / So the price has to be…

2) Using equations to solve the problems.

Now you’ll see how easy it is to answer questions like the ones above
if you use equations.
Work in pairs and follow the steps below.

Karen’s sport shoes:
. Write the information (data).
Use a letter to express what you do not know. Do it using a chart
like this:
Money at the beginning:
Money she spent:
Remaining money:
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- Write an equality to express the relationship between the data:

- Write a sentence answering the problem above:

Patrick’s clothes:

- Write the relationship between the price of the t-shirt and the price of the jeans.

- Write the information (data). Use letters to express what you do not know.    
  Do it using a chart like this:

Money at the beginning:
Money that he spent:
Remaining money:

- Write an equality to express the relationship between the data:

- Write a sentence answering the problem above

3) Balance is the key!

a) Your teacher is going to read the following text out loud. Use the words 
in the box below to help you fill in the blanks. Write down any new voca-
bulary.
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Some equations have the same ___________. They are called _________
equations. Two examples are:

. x + 2 = 5 and 2x + 4 = ______. The solution is x=3 for both.

. 3x2 = ____ and x2 = 4. The solutions are the same for both: x=2
  and _______.

. 5x + ____= 3x + 10 and 5x = 3x + 2. For both equations the
  solution is __________: x = 1.

If you ___________ certain equations you can “build”
equivalent equations.
It’s __________, you can do it…

- By multiplying/_________ both _______ of the
  equations by the same _________:
       - If you __________ both sides of x + 2 = 5 by two you get
          the equivalent equation 2x + 4 = 10.
          Note: be careful with ______!

- By _______/subtracting both sides of the equation by the same
quantity:
      - If you _________ 8 from both sides of 5x + 8 = 3x + 10 you
        obtain the equivalent equation ______ = 3x + 2.

So it is a _________ question.

To ________ a __________ equation with THE SAME
SOLUTION remember to BALANCE. Whatever you do to
one side of the equation you must do to the other side
as well!! It’s useful to ________ equations.

Word bank: solve, different, 5, dividing, balance, solution/s, 5x, obtain, quantity, 
8, easy, zero, multiply, adding, equivalent, 10, sides, x=-2, the same, consider, 
subtract, 12.
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b) Talk with your partner and write
an equivalent fraction.

How do you use the balance law to
solve an equation?

4) Use and see.

    Now use balancing law to help Karen and Patrick.

a) Rewrite the algebraic equality for Karen’s situation.

What could you do to BOTH SIDES of the equality TO FIND OUT the
missing value?

b) Do the same for Patrick’s problem.
This time you have to do more than one operation to both sides.
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c) Now prepare a short presentation explaining
your answers to the class.
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LINEAR EQUATIONS

Using equations to find the answer!

You already know what linear equations are, but with the following
activities you’ll become an expert! Work in groups.

1) Complete the sentences and read your answers to
the rest of the class.

A linear equation is ________________________________
________________________________________________
________________________________________________.
An example is ________________________ because _____
________________________________________________
_______________________________________________.

2) Helping.

Your group is going to bring food to a
small poor village. There are only ten
huts. Seven people live in each hut. There
are four people without a hut to live in.
Everyone needs 3 kg of food and you
need 15 kg of fuel to get there.
How many kilograms will you need to
carry with you?
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a) Write the data, using variables if you need to. Write an equation for
the situation. Discuss in group.

b) Listen (twice) to your teacher and check your equation.
c) Use balancing to solve the problem.

d) Write a sentence and answer the question.

3) Look at this equation: 2a – 3 = 5a + 9.

a) Write a real situation for the equation.

b) Solve the equation using balancing.
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4) The practical method.

a) Listen to your teacher and put the paragraphs in order. Then, read the 
text. 

✓ The following exercise shows us how this is done:

✓ We get the same answer if we “change the sign (+ to - or - to +)
    when we take terms over to the other side of the equation”.

✓ In order to solve a simple equation we have to follow a few basic rules
    to get “x” on its own on the LHS (Left Hand Side) of the equation.

✓ Add or substract the same number to each side of the equatin.

✓ 3x + 1 = x – 2

✓ If you substract 1 and x fom each side you get:

✓ We get the same answer by doing the followng: “when you take a factor over 
to the other side of the equation divide what the other side is multiplied by or mul-
tiply what the other side is divided by”.

✓ 3x +1 -1 - x = x - x - 2 -1, which when simplified gives us: 2x = -3.

✓ Multply or divide both sides of the equation by the same number. In this        
case by 2:

✓ 2x/2 = -3/2, which when simplifed gives us x = -3/2 which is the solution.

b) Green mind. Work in groups.

You need to help your little brother Mark to recycle.
His teacher is going to give him points: two points for
every can, three points for every paper and five points
for every glass bottle that he recycles.
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      Mark has double the amount of papers than of the other things. 
     He will get twelve points less with the bottles than with the 
      other two things.
               To pass the activity he needs at least 50 points!

- Write down the data:

- Write the equation:

- Solve the equation the practical way:

- What is your answer for Mark?

c) Explain to the class how you solved the last equation.

Help: First we… / We used the method and we… /
So we know that… but finally we had to … to answer the
question.

Will	  I	  pass	  
the	  activity?	  
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5) Practice! Solve these equations.
Listen to your teacher, complete the equations and solve for X.
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OTHER EQUATIONS

Different equations!

You know what linear equations are but with the following
activities you’ll see that they are not the only types of
equations! Work in pairs.

Let’s become architects!

Imagine that you are two architects.
You are designing a 400 m2 house and the owner
wants it to be square.
She also wants to know what the length of the front
wall will be.

If there are 400 m2 then… /If the shape is a square… / The formula for the
area of…/ We got the equation by… / Then we have to… to solve it…

Data:

Equation:

Obtaining the solution:
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1) Read, listen to your teacher and re-write the
sentences in the correct in order.

- of Some quadratic equations examples are: 4x2 = 100, -5x + 24x2 = 7,
  4x2 -10x+6 = 0, 5x-5+4x2 = 10x+x2 -3…

- A equation is an quadratic equation to the second polynomial degree.

- If the only one equation has an unknown quadratic, x, the general form is: 
ax2+bx+c=0 (from now on a, b and c are numbers; a cannot be zero!)

2) Something is missing!!

Some quadratic equations are not complete.
This is the general form: ax2+bx+c=0… but some of the parts are
missing!

a) Work in pairs: write an example of a quadratic equation…

- With a=0: _________________________________________________
- With b=0: _________________________________________________
- With c=0: _________________________________________________
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b) If you wrote an example of a quadratic equation WITH a=0…

 SORRY. YOU WERE FOOLED!!!

But you’ve got one more chance to think it through= write a short paragraph 
explaining why you CANNOT write a quadratic equation WITH a=0.

Help: If a=0 the equation …

3) Solving when b=0.
You and your partner are going to solve some equations.

a) Read the following equations. Choose the one where b=0. Listen to your teacher 
and check.

- 100x2=25
- 100x=25
- 100x2=25x

b) Work out the value of x2.
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c) Finally find the solution/s to the equations. How many solutions did you find?

4) Prepare a short explanation that answers this question:

Do equations with b=0
always have a solution/s?

Notes:

They have a solution if… because…

         5) Listen to your teacher and complete the text with the
   words in the box below.
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To solve quadratic equations with b=0 you can do it like this:

1) Transform the __________ until you get an _________ one with the form:

     ax2 + c = 0

2) Find the value of x2 by taking c to the other _____ (changing its ____) and 
taking a to the other side _________:

     X2 =

3) Do the squared ________ of both sides. Finally… you get it!!

Notes:

- You usually obtain _______ solutions, they are _______ numbers and you can

 
express them together:                 the two solutions are ______.

- If          is a _______ number the corresponding squared root does NOT 

______… and there is ______ SOLUTION at all. Well, eh... the solution is not a 

_______number.

Word bank: sign, opposite, equation, zero, two, equivalent, real, dividing, root, 
negative, no, side, exist.

6) Practice:

    a) Solve the following equations.

    They are very different cases as you and your  
    partner will see.
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Do your work here:

b) Write some words explaining why the equations are different.
Tell the rest of the class!

Notes: The difference is… / If you look at the solutions… / This equation… but 
the other ones…
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c) Read the following sentences and decide if they
    are true or false.
    Justify your answers.

1. A quadratic equation with a=0 looks like this: ax2 + bx = 0.

2. An example of this type of equation is 3x – x = 5x. Another example is 
3x2 – 6x = 0.

3. You can write 3x2 – 6x = 0 as x(3x-6)=0.

4. If you multiply two numbers and you get zero, the first or the second 
number is zero.

5. So if

6. As you can see, there are two solutions: x1=0 and x2=2.

7. Zero cannot be a solution
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8. These equations cannot always be solved.

Note: you could write 3x2 – 6x = 0 as 3x(x-2)=0 and proceed. This way you 
extract common factor completely.
But it isn’t necessary to solve the equation.

7) Listen to your teacher and fill in the gaps.
Solve the equations using what you have just learned.

Work here:

8) And all that… Why??
    Using mathematics to measure.
    Using mathematics to say somebody is a bit…

    Solve these problems using quadratic equations.
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You need to build a fence for your square shaped apple tree field.
If you subtract 50m2 from the surface area of your field you get 750m2…
the surface of the big garden next to your house.
How many metres of fence do you need?

The number of glass vases I have for my flowers is strange... if you add it
to the number itself squared you get zero.
What can you say about me?

9) And the complete equations?

          When??

Ok, ok… Sure you are impatient to learn how to solve the complete quadratic 
equations using the formula ax2+bx+c. Let’s go!
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Listen to your teacher dictate a formula.

This formula will be the magical key to solving
every equation of its kind.

a) Practice the formula with these three equations. The following chart
will help you:

x2 - 5x + 6 = 0
2x2 - 4x + 2 = 0
-x2 + 4x -7 = 0

Do your work here:
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b) Anything strange?

   Did you find anything strange while doing the 
   exercise above?
   Talk with your partner and write a short paragraph
   explaining your ideas.

c) Share your ideas with the rest of the class.

Together you can try to find out what’s going
on!

If you look at what you get here… / But in this
case it’s different because… / To continue you
need to… and so…
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d) Read and correct.

The discriminant of the cuadratic ecuation ax2+bx+c=0 is the folowing nunber.

Details about it:

- You can fimd it on the formula to slve the equation.
- It gives informaction about the number of solutins you will find,
   befre solving it.
- The number of solutions of the equations is related to THE SIGN
   of the discriminant.

Write the words correctly:

Now listen to your teacher and see if you were right.

e) Read the text once more.
- Write down the discriminant of the three equations (section b).

- What part of the formula is the discriminant?

- How is the sign of the discriminant related to the number of solutions?
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New vocabulary: discriminant.

10) Practice: solve the following equations:

3x2 - 5x + 6 = 0
2x2 - 5x + 2 = 0
-4x2 + x +7 = 0

11) Quadratic falling.

If you let an object fall it will move with an acceleration of g=9.8m/s2.

The distance travelled by the object and the duration it is falling are related in 
this way:

Your best friend is passing by your window.
You are holding a 500g box and it slips out 
of your hands to the street with an initial 
speed of 2m/s.
Your flat is 6m high... how much time does 
your friend have to avoid the impact?
Do all of these solutions make sense?
Would a heavier box fall faster?
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VOCABULARY GAME: PLAY WITH YOUR TEAM!

N o w  i t ’ s  t i m e  t o  s e e  h o w  m u c h
vocabulary you remember!

Your teacher is going to write some
words or expressions on the board but…
some of the letters will be in the wrong
order or missing!

Every team will have to:

- Write the word or expression correctly (one point).
- If your answer is right, the team will have a chance to give an
  example of the word or expression (one extra point).

Work with your group and prepare a
c o n c e p t  m a p  a b o u t  w h a t  y o u
learned. Explain it to the rest of the
class.
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POST-TASK: HISTORICAL EQUATIONS.

Choose one of these two topics to research. Work in groups and prepare a 
presentation for the rest of the class.

Diophantine equations: 
- When and where did Diophantus of Alexandria live? 
- Diophantus was famous for… 
- A Diophantine equation is…
- How can you solve a Diophantine equation?

   Important equations: 
   - Einstein and his famous relativity 
                                   equation. 
   - Gustave Eiffel and the equations 
     used to build  the Eiffel tower. 
     Why does the tower have its shape?

You can find some help here:
http://www.arrakis.es/~mcj/diofanto.htm
http://www.iescarrus.com/edumat/biografias/siglos1/siglos1_02.htm
http://www.demecanica.com/Textos/EIFFEL.pdf
http://astroverada.com/_/Main/T_spacetime.html
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WHAT YOU HAVE LEARNT:

With these activities you have learned…

- The main concepts (and vocabulary) about equalities and equations.
- How to balance an equation
- What a linear equation is and how to solve it.
- What a quadratic equation is and how to solve it (in several different cases).
- What the discriminant of a quadratic equation is and what it means.
- That equations are very important in solving lots of problems.
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HOW WELL CAN YOU…?
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