An extra task:

2(x=6)+4(y+ )=
3% UhCruray

‘X‘("X+1)—2(5—2y)=—17

d LB 3l

The substitution method of solving system of
equations — improving skills

« The substitution method of solving system of equations - improving skills
« Scenariusz

« Lesson plan



The substitution method of solving system of
equations - improving skills

s T 4t ~g

ST pars-

Source: licencja: CCO.

Metoda podstawiania rozwigzywania ukladéw réwnan - doskonalenie umiejetnosci
Learning objectives

» You will improve skills related to solving system of equations using the substitution
method.
» You will learn to apply systems of equations to solve simple mathematical problems.

Learning effect
« You have skills related to solving system of equations using the substitution method.
» You apply systems of equations to solve simple mathematical problems.

Nagranie dostepne na portalu epodreczniki.pl

Source: GroMar, licencja: CC BY 3.0.

nagranie abstraktu

Revise the learnt method of solving systems of equations - the substitution method.
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Nagranie dostepne na portalu epodreczniki.pl
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nagranie abstraktu

Open the interactive illustration, that helps you revise the method of solving systems of
equations you learnt during the previous lesson.

The substitution method
Source: GroMar, licencja: CC BY 3.0.

Nagranie dostepne na portalu epodreczniki.pl
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nagranie abstraktu

After having completed the exercise, write down conclusions and compare them with the
following ones.

While solving the system of equations using the substitution method, we follow these
steps:
Nagranie dostepne na portalu epodreczniki.pl

Source: GroMar, licencja: CC BY 3.0.

nagranie abstraktu

1. We isolate x from the first equation.

2. We substitute the obtained expression for the x in the second equation.

3. After the substitution, the second equation becomes an equation with one unknown
y — we solve it. We rewrite the first equation in the same form.

4. After calculating the value of y, we substitute it to the first equation and by making
proper operations, we calculate the value of x.

5. The pair of numbers that is the solution of the system of equations.
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Task 1

Nagranie dostepne na portalu epodreczniki.pl
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nagranie abstraktu

Do sets of equations using the substitution method.

(Important: examples are arranged according to the difficulty level, starting from the easiest).

Level 1:
z=3
2 +y =28
3r —y=2>5
T+y=3
z—y=1
Level 2:
20 —y=3
z+y=12

o + 2y = 15
20 —y =4

Level 3:

5(x —2y) =12y
3z +2(y—z) =10

Level 4:


https://zpe.gov.pl/a/DgXwrpTHz
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20ty Ty _ 2z
2 3 5

r—2(y—x) 1
4 - 2

Task 2
An extra task:

For what m number this system of equations has no solutions?

{2:c+3y:2m

2x—4my:%

Remember. While solving the system of equations using the substitution method, we

follow these steps:

Nagranie dostepne na portalu epodreczniki.pl
Source: GroMar, licencja: CC BY 3.0.

nagranie abstraktu

1. We isolate x from the first equation.

2. We substitute the obtained expression for the x in the second equation.

3. After the substitution, the second equation becomes an equation with one unknown
y — we solve it. We rewrite the first equation in the same form.

4. After calculating the value of y, we substitute it to the first equation and by making
proper operations, we calculate the value of x.

5. The pair of numbers that is the solution of the system of equations.

Exercises
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Exercise 1

2z 4+ 3y =10

we can obtain the system:
dr —y =15 Y

After transforming the system of equations {

y=4x — 15

O 2¢ + 122 — 45 = 10

O

2z +45 — 122 =10

y=15— 4z

O 2z +45 — 122 =10

{
{y=4:1:—15
{

y=15—4zx
O {2x+12:c—45:15

zadanie
Source: GroMar, licencja: CC BY 3.0.

Exercise 2

Draw the isosceles trapezoid. The legs and the shorter base mark as x and the longer base as y.
The altitude of this trapezoid is equal to 8, the area to 128 and the perimeter to 52.

Write and solve the system of equations that allows you to calculate lengths of x and vy.



Exercise 3

Write a system of equations based on the drawing and solve it using the substitution method.

Source: GroMar, licencja: CC BY 3.0.

In English write discovered properties of figures you used in this exercise.

Exercise 4

Indicate which pairs of expressions or words are translated correctly.

(] podstawianie - transforming the equation

uporzadkowana para liczb - ordered pair of numbers

metoda podstawiania - substitution method

rozwigzanie danego uktadu rownan - solution of the system of equations

O o o o

uktad rownan pierwszego stopnia - first degree system of equations

[ ] przeksztatcanie réwnania - isolating the variable

zadanie
Source: GroMar, licencja: CC BY 3.0.



Match Polish terms with their English equivalents.

the first degree system of equations
uktad rownan pierwszego stopnia
solution of the system of equations
metoda podstawiania

the method of solving

rozwigzanie danego uktadu rownan
przeksztalcanie rownania

isolating the variable

transforming the equation
wyznaczanie zmiennej

Source: Zesp6t autorski Politechniki £édzkiej, licencja: CC BY 3.0.

Glossary

first degree system of equations

uktad réwnan pierwszego stopnia

Nagranie dostepne na portalu epodreczniki.pl
Source: GroMar, licencja: CC BY 3.0.

wymowa w jezyku angielskim: first degree system of equations

isolating the variable

wyznaczanie zmiennej

Nagranie dostepne na portalu epodreczniki.pl
Source: GroMar, licencja: CC BY 3.0.

wymowa w jezyku angielskim: isolating the variable

ordered pair of numbers

uporzadkowana para liczb

Nagranie dostepne na portalu epodreczniki.pl
Source: GroMar, licencja: CC BY 3.0.

wymowa w jezyku angielskim: ordered pair of numbers
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solution of the system of equations

rozwigzanie danego uktadu rownan

Nagranie dostepne na portalu epodreczniki.pl
Source: GroMar, licencja: CC BY 3.0.

wymowa w jezyku angielskim: solution of the system of equations

substitution

podstawianie

Nagranie dostepne na portalu epodreczniki.pl
Source: GroMar, licencja: CC BY 3.0.

wymowa w jezyku angielskim: substitution

substitution method

metoda podstawiania

Nagranie dostepne na portalu epodreczniki.pl
Source: GroMar, licencja: CC BY 3.0.

wymowa w jezyku angielskim: substitution method

transforming the equation

przeksztatcanie rownania

Nagranie dostepne na portalu epodreczniki.pl
Source: GroMar, licencja: CC BY 3.0.

wymowa w jezyku angielskim: transforming the equation

Keywords
first degree system of equations

isolating the variable
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transforming the equation
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Scenariusz

Temat

Metoda podstawiania rozwigzywania uktadow réwnan - doskonalenie umiejetnosci
Etap edukacyjny

Trzeci

Podstawa programowa

IV. Uklady rownan. Zakres podstawowy. Uczen:

1) rozwigzuje ukiady rownan liniowych z dwiema niewiadomymi, podaje interpretacije
geometryczng ukladow oznaczonych, nieoznaczonych i sprzecznych.

Czas
45 minut
Cel ogolny

Stosowanie obiektow matematycznych i operowanie nimi, interpretowanie pojec
matematycznych.

Cele szczegolowe
1. Doskonalenie umiejetnosci rozwigzywania uktadéow rownan metodg podstawiania.

2. Wykorzystywanie uktadow réwnan do rozwiazywania prostych problemow
matematycznych.

3. Porozumiewanie si¢ w jezyku angielskim, rozwijanie matematycznych i podstawowych
kompetencji naukowo-technicznych oraz informatycznych, ksztattowanie umiejetnosci
uczenia sie¢.

Efekty uczenia

Uczen:

- doskonali umiejetnos¢ rozwigzywania uktadow metodg podstawiania,

- wykorzystuje uktady rownan do rozwigzywania prostych probleméw matematycznych.

Metody ksztalcenia



1. Analiza sytuacyjna.
2. Konkurs zadaniowy.
Formy pracy

1. Praca indywidualna.

2. Praca grupowa.

Etapy lekcji
Wprowadzenie do lekcji

Uczniowie przypominaja poznang metode rozwigzywania uktadow réwnan - metode
podstawiania.

Realizacja lekcji

Uczniowie pracujg indywidualnie, korzystajac z komputeréw. Ich zadaniem jest zapoznanie
sie z ILUSTRACJA INTERAKTYWNA, przypominajacg poznang na ostatniej lekcji metode
rozwigzywanie uktadow réwnan.

[ILUSTRACJA INTERAKTYWNA]
Po wykonanym ¢wiczeniu uczniowie zapisujg wnioski.
Rozwigzujgc uktad rownan metodg podstawiania postepujemy nastepujaco:

1. Wyznaczamy X z pierwszego rownania.

2. Otrzymane wyrazenie podstawiamy w drugim uktadzie w miejsce x.

3. Po podstawieniu, drugie rownanie stato si¢ rownaniem z jedng niewiadoma y -
rozwiazujemy je. Pierwsze rOwnanie przepisujemy bez zmian.

4. Po obliczeniu wartosci y, podstawiamy ja do pierwszego rownania i wykonujgc
odpowiednie dziatania obliczamy wartoSc¢ x.

5. Otrzymujemy rozwigzanie: pare liczb, ktora jest rozwigzaniem uktadu rownan.

Nauczyciel rozdaje uczniom karty pracy z przygotowanymi uktadami rownan (zadania na
kartach pogrupowane sg wg rosngcego poziomu trudnosci).

Uczniowie biorg udziat w indywidualnym konkursie zadaniowym, rozwigzujac zadania
z czterech poziomoéw trudnosci.

Troje ucznidéw z najwyzsza liczbg punktow otrzymuje oceny celujgce, troje kolejnych -
oceny bardzo dobre.

Polecenie 1



Rozwigz uktady rownan metoda podstawiania.
Poziom 1 - kazde poprawne rozwigzanie za 1 pkt.
_Jz=3

2c +y =28
J3x—y=5

—y=2
Jrt+y=3

r—y=1

Poziom 2 - kazde poprawne rozwigzanie za 2 pkt.

_{2:c—y:3

z+y=12
_Jhr+2y=15
20 —y=4

Poziom 3 - kazde poprawne rozwigzanie za 3 pkt.

_[5(z —2y) = 12y
3z+2(y—z) =10

Poziom 4 - kazde poprawne rozwiazanie za 4 pkt.

2z+y -y _ 2z
_ 2 3 75

z—2(y—z) _ 1

4 2
Nauczyciel ocenia prace uczniow, wyjasnia watpliwosci.

Polecenie dla chetnych
Dla jakiej liczby m uktad réwnan nie ma rozwigzan?

2z + 3y = 2m
2m—4my=%

Podsumowanie lekcji

Uczniowie wykonujg ¢wiczenia utrwalajgce.

Nastepnie wspolnie podsumowujg zajecia, formutujgc wiadomosci do zapamietania.
Rozwigzujac uktad rownan metoda podstawiania postepujemy nastepujaco:

1. Wyznaczamy X z pierwszego rownania.
2. Otrzymane wyrazenie podstawiamy w drugim uktadzie w miejsce x.
3. Po podstawieniu, drugie rownanie stalo si¢ rownaniem z jedng niewiadomg y -



rozwigzujemy je. Pierwsze rOwnanie przepisujemy bez zmian.

4. Po obliczeniu wartos$ci y, podstawiamy ja do pierwszego rownania i wykonujgc
odpowiednie dziatania obliczamy warto$c¢ x.

5. Otrzymujemy rozwigzanie: pare liczb, ktora jest rozwigzaniem uktadu rownan.



Lesson plan

Topic

The substitution method of solving system of equations - improving skills
Level

Third

Core curriculum

IV. Systems of equations. The student:

1) solves systems of linear equations with two unknowns, gives geometric interpretation of
consistent dependent and independent systems as well as inconsistent systems.

Timing

45 minutes

General objective

Using mathematical objects, interpreting mathematical concepts.

Specific objectives

1. Improving skills related to solving system of equations using the substitution method.
2. Applying systems of equations to solve simple mathematical problems.

3. Communicating in English, developing basic mathematical, computer and scientific
competences, developing learning skills.

Learning outcomes

The student:

- improves skills related to solving system of equations using the substitution method,
- applies systems of equations to solve simple mathematical problems.

Methods

1. Situational analysis.

2. Task contest.


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

Forms of work
1. Individual work.

2. Group work.

Lesson stages
Introduction

Students revise the learnt method of solving systems of equations - the substitution
method.

Procedure

Students work individually, using computers. Their task is to know the interactive
illustration, that helps them revise the method of solving systems of equations they learnt
during the previous lesson.

[Interactive graphics]
After having completed the exercise, they write down conclusions:
While solving the system of equations using the substitution method, we follow these steps:

1. We isolate x from the first equation

2. We substitute the obtained expression for the x in the second equation.

3. After the substitution, the second equation becomes an equation with one unknowny -
we solve it. We rewrite the first equation in the same form.

4. After calculating the value of y, we substitute it to the first equation and by making
proper operations, we calculate the value of x.

5. The pair of numbers that is the solution of the system of equations.

The teacher gives out worksheets with systems of equations (the level of difficulty of tasks
varies from easy to difficulty).

Students take part in the individual task contest by doing exercises from 4 levels of
difficulty.

Three students with the highest number of points get the highest grades, three
consecutive - second highest grades.

Task 1
Solve systems of equations using the substitution method.

Level 1 - each correct answer is worth 1 point.


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

Jz=3
20 +y =28

) 3r —y =
Jrt+y=3
z—y=1

Level 2 - each correct answer is worth 2 points.

_{2:1:—y=3

z+y=12
_Jhr+2y=15
20 —y=4

Level 3 - each correct answer is worth 3 points.

_[5(z —2y) =12y
3z +2(y—z)=10

Level 4 - each correct answer is worth 4 points.

2z+y Ty _ 2z
B 2 3 75

z—2y-=z) _ 1

4 2

The teacher evaluates students work and clarifies doubts.

An extra task
For what m number this system of equations has no solutions?

2z + 3y = 2m
2w—4my=%

Lesson summary

Students do the revision exercises. Then together they sum-up the classes, by formulating
the conclusions to memorise.

While solving the system of equations using the substitution method, we follow these steps:

1. We isolate x from the first equation

2. We substitute the obtained expression for the x in the second equation.

3. After the substitution, the second equation becomes an equation with one unknowny -
we solve it. We rewrite the first equation in the same form.

4. After calculating the value of y, we substitute it to the first equation and by making
proper operations, we calculate the value of x.

5. The pair of numbers that is the solution of the system of equations.
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Selected words and expressions used in the lesson plan
first degree system of equations

isolating the variable

ordered pair of numbers

solution of the system of equations

substitution

substitution method

transforming the equation
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