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Rounding numbers

.

Source: licencja: CC 0.

Zaokraglanie liczb
Learning objectives

You will learn to round natural numbers up and down and to identify the difference
between approximation and rounding of a natural number.

Learning effect

e You round natural numbers up and down and identify the difference between
approximation and rounding of a natural number.

Revise the difference between approximation and rounding of a number and rules of
rounding natural numbers.

Task 1

Nagranie dostepne na portalu epodreczniki.pl

Source: GroMar, licencja: CC BY 3.0.

nagranie abstraktu

Open the slideshow and observe how we round numbers.

Source: GroMar, licencja: CC BY 3.0.

After having completed the exercise formulate rules about rounding decimal fractions and
compare them with information below.

Conclusions:


http://www.epodreczniki.pl/reader/c/119603/v/26/t/student-canon/m/ii6wseBBvQ
https://epodreczniki.pl/audio/RgF0m7Jrcr3jz

We round numbers according to the following rules:

1. If the digit in the place smaller by one than the place to which we round is 0, 1, 2, 3 or 4,
then we round the number down. Then the digit in the place to which we round does

not change and smaller places are replaced by zeros. In such case we talk about

under-approximation.

2. If the digit in the place smaller by one than the place to which we round is 5, 6,7, 8 or 9,

then we round the number up. Then the digit in the place to which we round is
increased by one and smaller places are replaced by zeros. In such case we talk about

over-approximation.

Using obtained information, fill in the table

Table
Rounding the number to
Number
thousands = hundreds | tens @ ones @ tenthplace | hundredth place
2542.257
5624.325
87451.23
3265.486
Educational game - mathematical domino
Match the domino pieces as fast as possible.
=10 99.1258 =| |=11.9 29.458 = [~ 99.13 400.7008 =[ |~ 29.46 1.653 =
=~ 400.7 12345.675 =| [=1.65 2.058 = [= 12300 258.0728 = |~ 2.06 4.455 =
~258.07 | 1305.9985 = |=4.46 7.2594 =| |=1305.999]  8704.654=| [=7 254.369 =
=~ 8704.7 164.79 =| [= 250 152.0325 =| [= 160 0.2408 =| |= 152 5.228 =
=~ 0.241 06152 =| [=5.23 1248.1236 = [~ 0.615 11.862 =| |~ 1248.1 9.957 =

Source: GroMar, licencja: CC BY 3.0.



Task 2

Nagranie dostepne na portalu epodreczniki.pl

Source: GroMar, licencja: CC BY 3.0.

nagranie abstraktu

An extra task:

Arrange numbers in the increasing order.

Table

0.565 0.5555 0.(56) 0.0(6) 0.(5) 0.5(6)

Remember:

1. Approximations which are numbers smaller than the exact values are
under-approximations and those than are numbers greater than this values are
over-approximations.

2. In mathematics approximation is done according to strict rules. Then it can be called
rounding.

3. If the digit in the place smaller by one than the place to which we round is 0,1, 2, 3 or 4,
then we round the number down. Then the digit in the place to which we round does
not change and smaller places are replaced by zeros. In such case we talk about
under-approximation.

4. If the digit in the place smaller by one than the place to which we round is 5, 6,7, 8 or 9,
then we round the number up. Then the digit in the place to which we round is
increased by one and smaller places are replaced by zeros. In such case we talk about
over-approximation.

Do the revision exercises.

Exercises


https://epodreczniki.pl/audio/R1Gh0TkLnljUz
javascript:void(0);
javascript:void(0);

Exercise 1
The number 152,56(5473) rounded to millionths place.

e 152,5654735
e 152,565474
e 152,565473
e 152,5654736

Rzadanie
Source: GroMar, licencja: CC BY 3.0.

Exercise 2

Convert common fractions into decimals and give its decimal approximation rounded to
thousandths places.

a) 13 b) 53 c) 122

Exercise 3
Using information below, write the solution and give the answer in English.

e Thelength of the Equator is 40076 km.

e The geographical mile is ﬁ of the length of the Equator.

How many kilometers does the geographical mile have? Round the number to thousandths
place.



Exercise 4

Indicate which pairs of expressions or words are translated correctly.

e przyblizenia z niedomiarem - under-approximations
o przyblizenia z nadmiarem - over-approximations

» zaokraglenia z niedomiarem - rounding down

o zaokraglenia z nadmiarem - rounding up

» rzad jednosci - thousands place

e rzad czesci dziesigtych - hundredths place

Rzadanie
Source: GroMar, licencja: CC BY 3.0.

Match Polish terms with their English equivalents.
e 5_POL
e 4_ANG
« 3_ANG

2_ANG

5_ANG
1_POL
3_POL
4_POL
2_POL
e 1_ANG

Source: Zesp6t autorski Politechniki todzkiej, licencja: CC BY 3.0.

Glossary

hundreds place

rzad setek

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

wymowa w jezyku angielskim: hundreds place

hundredths place

rzad czesci setnych



https://epodreczniki.pl/audio/R8DkEhMTxlprG

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

wymowa w jezyku angielskim: hundredths place

ones place
rzad jednosci

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

wymowa w jezyku angielskim: ones place

over-approximations

przyblizenia z nadmiarem - przyblizenia, ktore sa liczbami wiekszymi od dokladnej
wartosci

Nagranie dostepne na portalu epodreczniki.pl

Source: GroMar, licencja: CC BY 3.0.

wymowa w jezyku angielskim: over-approximations

rounding down

zaokraglenie z niedomiarem

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

wymowa w jezyku angielskim: rounding down

rounding up

zaokraglenie z nadmiarem

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

wymowa w jezyku angielskim: rounding up



https://epodreczniki.pl/audio/RJcbzlKqDJnAQ
https://epodreczniki.pl/audio/R11hu4eVv2ALw
https://epodreczniki.pl/audio/RRUGdnZ6qq5Bs
https://epodreczniki.pl/audio/R10gw7RUyBY7G
https://epodreczniki.pl/audio/R1Msy2Ta4XZd9

tenths place

rzad czesci dziesigtych

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

wymowa w jezyku angielskim: tenths place

thousands place
rzad tysiecy

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

wymowa w jezyku angielskim: thousands place

thousandths place
rzad czesci tysiecznych

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

wymowa w jezyku angielskim: thousandths place

under-approximations

przyblizenia z niedomiarem - przyblizenia, ktore sg liczbami mniejszymi od doktadne;j
wartosci

Nagranie dostepne na portalu epodreczniki.pl

Source: GroMar, licencja: CC BY 3.0.

wymowa w jezyku angielskim: under-approximations

Keywords
ones place

over-approximations - approximations that are numbers greater than the exact value


https://epodreczniki.pl/audio/R1entq2hzVWms
https://epodreczniki.pl/audio/RwMTeAktTuUj0
https://epodreczniki.pl/audio/RFWRUgCKro1UG
https://epodreczniki.pl/audio/RPYh6LAsi5P9G
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rounding down
rounding up

under-approximations — approximations that are numbers smaller than the exact value
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Scenariusz

Temat

Zaokraglanie liczb

Etap edukacyjny

Drugi

Podstawa programowa

IV. Utamki zwyktle i dziesietne. Uczen:
11) zaokragla utamki dziesietne.

Czas

45 minut

Cel ogolny

Odczytywanie i interpretowanie danych przedstawionych w roznejformie oraz ich
przetwarzanie.

Cele szczegolowe
1. Zaokraglanie liczb w gore (z nadmiarem) i w d6t (z niedomiarem).
2. Dostrzeganie roznicy miedzy przyblizeniem, azaokragleniem liczby.

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

Efekty uczenia

Uczen:

- zaokragla liczby w gore (z nadmiarem) i w dot (z niedomiarem),

- dostrzega roznice miedzy przyblizeniem, a zaokragleniem liczby.
Metody ksztalcenia

1. Analiza sytuacyjna.

2. Gra dydaktyczna.



Formy pracy
1. Praca indywidualna.

2. Praca grupowa.

Etapy lekcji
Wprowadzenie do lekcji

Uczniowie przypominajg réznice miedzy przyblizeniem, a zaokragleniem liczby oraz zasady
zaokraglania liczb naturalnych.

Realizacja lekcji

Uczniowie pracuja indywidualnie, korzystajgc z komputerow. Otwierajg slideshow
i obserwujg, w jaki sposob zaokraglamy liczby.

Utrwalajg zasady zaokraglania liczb naturalnych i formutuja zasady zaokraglania utamkow
dziesietnych.

[Slideshow]
Po skonczonym ¢wiczeniu przedstawiajg wyniki swoich obserwacii:
- Liczby zaokraglamy zgodnie z nastepujacymi zasadami:

- Jesli cyfrg z rzedu o jeden nizszego niz ten, do ktorego zaokraglamy, jest cyfra 0, 1, 2, 3 lub
4, to liczbe zaokraglamy w dot. Wtedy cyfra w rzedzie, do ktorego przyblizamy nie zmienia
sie, a w nizszych rzedach pojawiajg sie zera. Mowimy, ze jest to przyblizenie z niedomiarem.

- Jesli cyfra z rzedu o jeden nizszego niz ten, do ktorego zaokraglamy, jest cyfra 5, 6, 7, 8 lub
9, to liczbe zaokraglamy w gore. Wtedy cyfra w rzedzie, do ktorego przyblizamy;, jest
zwiekszona o jeden, a w nizszych rzedach pojawiaja si¢ zera. Mowimy, ze jest to przyblizenie
z nadmiarem.

Wykorzystujgc poznane zasady, uczniowie uzupetniajg tabelke.
[Tabela 1]
Gra dydaktyczna - domino matematyczne.

Nauczyciel dzieli klase na grupy piecioosobowe, ktorym rozdaje przygotowane zestawy
kostek domina matematycznego.

Zadaniem uczniow jest jak najszybsze wlasciwe potaczenie kostek domina.

[[lustracja 1]



Zadanie dla chetnych
Zapisz liczby w kolejnosSci rosngce;j.

[Tabela 2]

Nauczyciel ocenia prace uczniow, wyjasnia watpliwosci.

Podsumowanie lekcji

Uczniowie wykonuja ¢wiczenia utrwalajgce.

Nastepnie wspolnie podsumowujg zajecia, formutujac informacje do zapami¢tania :

- Przyblizenia, ktore sg liczbami mniejszymi od doktadnejwartoSci nazywamy przyblizeniami
z niedomiarem, a te, ktore sg liczbami wigkszymi od tej wartosci , to przyblizenia
z nadmiarem.

- W matematyce przyblizenia nalezy wykonywac¢ wedtug Scisle okreslonych zasad. Mowimy
wtedy o zaokragleniach.

- Jesli cyfra z rzedu o jeden nizszego niz ten, do ktorego zaokraglamy, jest cyfra 0, 1, 2, 3 lub
4, to liczbe zaokraglamy w dot. Wtedy cyfra w rzedzie, do ktorego przyblizamy, nie zmienia
sie, a w nizszych rzedach pojawiajg sie zera. Mowimy, ze jest to przyblizenie z niedomiarem.

- Jesli cyfrag z rzedu o jeden nizszego niz ten, do ktorego zaokraglamy, jest cyfra 5, 6, 7, 8 lub
9, to liczbe zaokraglamy w gore. Wtedy cyfra w rzedzie, do ktorego przyblizamy, jest
zwiekszona o jeden, a w nizszych rzedach pojawiaja si¢ zera. Mowimy, ze jest toprzyblizenie
z nadmiarem.



Lesson plan

Topic

Rounding numbers

Level

Second

Core curriculum

IV. Common and decimal fractions. The student:

11) rounds decimal fractions

Timing

45 minutes

General objective

Reading and interpreting data presented in various forms and processing it.

Specific objectives

1. Rounding natural numbers up (over-approximation) and down (under-approximation).
2. Identifying the difference between approximation and rounding of a natural number.

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

Learning outcomes

The student:

- Rounds natural numbers up and down.

- Identifies the difference between approximation and rounding of a natural number.
Methods

1. Situational analysis.

2. Educational game.

Forms of work
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1. Individual work.

2. Group work.

Lesson stages
Introduction

Students revise the difference between approximation and rounding of a number and rules
of rounding natural numbers.

Procedure

Students work individually, using computers. They open the SLIDESHOW and observe how
we round numbers.

They memorise rules of rounding natural numbers and formulate rules about rounding
decimal fractions.

[Slideshow]

After having completed the exercise they present results of their observations:
We round numbers according to the following rules:

- If the digit in the place smaller by one than the place to which we round is 0, 1, 2, 3 or 4,
then we round the number down. Then the digit in the place to which we round does not
change and smaller places are replaced by zeros. In such case we talk about
under-approximation.

- If the digit in the place smaller by one than the place to which we round is 5, 6,7, 8 or 9,
then we round the number up. Then the digit in the place to which we round is increased
by one and smaller places are replaced by zeros. In such case we talk about
over-approximation.

Using rules they learnt, students fill in the table:
[Table 1]
Educational game - mathematical domino

The teacher divides the class into 5-persons groups and distributes sets of mathematical
domino.

Students’ task is to match the domino pieces as fast as possible.
[[lustration 1]

The teacher evaluates the students’ work and clarifies doubts.


javascript:void(0);
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An extra task:

Arrange numbers in the increasing order.
[Table 2]

Lesson summary

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

Approximations which are numbers smaller than the exact values are under-approximations
and those than are numbers greater than this values are over-approximations.

- In mathematics approximation is done according to strict rules. Then it can be called
rounding.

- If the digit in the place smaller by one than the place to which we round is 0, 1, 2, 3 or 4,
then we round the number down. Then the digit in the place to which we round does not
change and smaller places are replaced by zeros. In such case we talk about
under-approximation.

- If the digit in the place smaller by one than the place to which we round is 5, 6,7, 8 or 9,
then we round the number up. Then the digit in the place to which we round is increased
by one and smaller places are replaced by zeros. In such case we talk about
over-approximation.

Selected words and expressions used in the lesson plan
hundreds place

hundredths place

over-approximations

rounding down

rounding up

tenths place

thousands place

thousandths place

under-approximations
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