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MATEMATIKA ANGLISKI

macibu stundu piemeri



Atbildiga par izdevumu Rita Kursite



Stundas piemeérs

English For Mathematics
Lesson 1
Algebraic Expressions and Equalities (Algebriskas izteiksmes un vienadibas)

Merkis:

1. Iepazistinat skolénus ar anglu valodas lietojumu matematika.
2. Atkartot vienkarSas matematiskas pamatsakaribas un izteiksmju identiskos parveidojumus.

Skolénam sasniedzamais rezultats:

1. Saprot vienkarSu matematisku tekstu par vienadibam anglu valoda.
2. Prot izklastit/paskaidrot vienkarsakos algebriskos parveidojumus anglu valoda.

NepiecieSamie resursi:

1. Teksti ,,Reading the Symbols”, ,,Expressions and Equalities” ar uzdevumiem risinasanai
2. Jauno vardu (matematikas terminu) saraksts ar tulkojumiem, vardnica.

Macibu metodes:

1. Darbs ar tekstu.
2. Jautajumi un atbildes.

Macibu procesa organizacijas formas:

1. Frontals darbs.
2. Paru darbs.
Vertesana: Skolotajs dod frontalu mutisku noveértéjumu.

Stundas gaita: Sniegtais plans ir saméra elastigs, lai skolotajs to varétu pielagot savam un skolénu matematiskas izpratnes ltmenim. lesp&jams
apj€gsanas dalu vari€t un nedaudz pagarinat uz refleksijas rékina.



Stundas piemeérs

Skolotaja darbiba |

Skolénu darbiba

Metode (laiks)

Ierosinasana (5 min). Skolotajs rakstiski un mutiski piedava dazadus Skoléni nosauc iespgjamos tulkojumus.

matematikas terminus anglu valoda un uzaicina skolénus méginat tos
partulkot latviesu valoda.

Kludas/atbildes triikuma gadijuma skolotajs sniedz pareizo atbildi.
Vélamais secinajums: pamatojoties uz jau eso$am angju valodas un
matematikas zinaSanam, daudzus terminus var viegli saprast.

Metode (laiks)

Apjéegsana. (20 min)

1. Skolotajs uzaicina skali lastt tekstu Reading the Symbols.

2. Darbs ar tekstu. Skolotajs uzaicina skolénus lasit tekstu Expressions and
Equalities.

3. Uzdevumu risinasana. Skolotajs aicina skolénus izlasit pirma vingrinajuma
uzdevumu un piemérus; péc tam izpildit vingrinagjumu. Norade: katram
pieméram ir iesp&jami dazadi pamatojumi.

Péc skolotaja ieskatiem (un atkariba no laika iespg&jam) var pildit arT otro
vingrinajumu vai ari atseviskus piemérus no abiem.

1. Skoléni pa vienam nolasa izteiksmes un vienadojumus simboliskaja
pieraksta.

2. Skoléni lasa tekstu.

3. Skoléni vispirms pieraksta atbildes, pec tam visi kopa tas salidzina, t.sk.
dazados pamatojumus.

Metode (laiks)

Refleksija. (5+10 min) Sadalot skolénus pa pariem, ladz paSiem izveidot
vienkarsus uzdevumus (t.i., jautagjumus par tekstu, uzdevumus par identitasu
parbaudisanu vai izteiksmju parveidojumiem) un uzdot tos klasesbiedriem.
Uzdodot uzdevumus klasei, skolotajs vada procesu atkariba no atlikusa laika
un piemeru lidzibas (t.i., cenSoties saglabat jautajumu daudzveidibu).

Laika trikuma gadijuma sastadiSanu un/vai atrisinaSanu var uzdot majas
darba.

Katrs paris sagatavo dazus (vismaz 2) péc iesp&jas atSkirigus jautajumus vai
uzdevumus par apliikoto tému, ka ari to atbildes. To skaits biis atkarigs no
skolénu spgjam.

Jautajumus uzdod mutiski, ja nepiecieS$ams, uzrakstot tos ari uz tafeles. Atbildes
sniedz mutiski.

Skolotaja pasnovertéjums: Secinajumi par skolénu sp&ju atri apgit jaunu specifisku terminologiju, ka arf stundas atbilstibu skolénu
matematiskajam sp&jam stundas specifikas dél javeic nepartraukti stundas gaita, lai atbilstosi situacijai veiktu korekcijas - pielagotu gan
pasreizgjas stundas materiala un uzdevumu izmantosanu, gan nakamo stundu materialu un uzdevumu griitibu.




Reading the Symbols

Read these symbols:

+

J
}

(

is equal to; equals
plus
minus

times; [multiplied] by

divided by

brackets; parentheses

three fifths; three over five

four point seven
zero point two; oh point two

(Note that in English speaking countries a decimal point is mostly used instead of a comma.)
minus five; negative five

a to the power b

a to the tenth

a squared

a cubed

the square root of a

Read the following expressions and equalities.
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—7-(-2)=14
2.8(x—3)=5.6-2x

8x3

CS

102)(
x?+3x-7=0
J5
JX+Y
J2x+1=11
a+b
2
y—-3

Yy
4



Reading the Symbols
Teacher’s Notes

Read these symbols:
is equal to; equals

+ plus
- minus

. } times; [multiplied] by
X

} divided by
() brackets; parentheses (mostly American)
3 three fifths; three over five

4.7  four point seven

0.2  zero point two; oh point two
(Note that in English speaking countries a decimal point is mostly used instead of a comma.)
-5 minus five; negative five (mostly American)

a®  atothe power b
a® atothetenth

a®  asquared

a®  acubed

a  thesquare root of a

Read the following expressions and equalities

1. -7-(-2)=14

2. 2.8(x—3)=5.6-2x

8x3

C5

10%*
x*+3x-7=0
J5

ey
J2x+1=11

a+b

2
1. Y8.Y
4

© © N o o bk~ W

(minus 7 times minus 2 equals 14; negative 7 multiplied by negative
2 is equal to 14; the product of minus 7 and minus 2 is 14)

(2.8 times x minus 3 equals 5.6 minus two x: in written form the
multiplication dot before brackets is omitted but still must be read;
or, alternatively: 2.8 brackets open x-3 brackets closed)

(8 x cubed or 8 x to the third)

(c to the fifth; c to the power 5)

(10 to the power 2x)

(x squared plus 3 x minus 7 is equal to 0 or equals 0)
(square root of 5)

(square root of x plus y)

(square root of 2 x plus 1 is equal to 11 or equals 11)
(a plus b, over 2; or a plus b, divided by 2)

(y minus 3 over 2 is equal to y over 4)



Expressions and Equalities

What is the difference between expressions, equalities, identities and equations?

An expression is any combination of numbers, variables and mathematical operations
connecting them.

Examples of expressions are

3-5n

2" .24

a’+b’

An equality consists of two expressions connected by the sign of equality =.
Examples of equalities are

2+3=5

2X+ X’y =6y—1

An equality is called identity if it is true for all values of variables for which both sides are
defined.

Some examples of identities are
0x=0
2(a+3b)=2a+6b

2
X+ 2X
=X+2
X

The last identity is true for all real values of x except O because the left side is not defined if x=0;
division by 0 is impossible.

Exercise 1

For each of the given equalities, state whether it is an identity. Justify your answer.
Examples

A 2(a+3b)=2a+6b isan identity. It can be verified by opening the brackets.

B x*-4=(x- 2)2 is not an identity. Both sides are not equal, e.g., for x=0.

1. gX+l:5
3

2. a+7=7+a
3. x=12=12-x
4. xX(b-y)=5x-y

5. 5a-b-5b-3a=2a-6b



Exercise 2

Write and simplify (use the brackets where necessary).

1.

2.

the difference of x—7 and 5—x
the product of 6ax and 0.5a°x

the sum of y*+3 and 3y* -2

the quotient of a®* -4 and a—2

the square of 3b —%



Expressions and Equalities
Teacher’s Notes

Exercise 1

For each of the given equalities, state whether it is an identity. Justify your answer.

Student material

Answer and comment for the teacher

Examples

A

2(a+3b)=2a+6b isan identity. It
can be verified by opening the
brackets.

The coefficient 2 must be multiplied by each term in the
brackets.

Note It cannot be verified by checking a few or even
‘many’ values of the variables because all possibilities
cannot be checked one by one.

B
X°—4= (x—2)2 is not an identity.

Both sides are not equal, e.g., for
x=0.

Any number can be used instead of O; the only x value
for which this equality is true is x = 2; still, it is not
enough to claim an identity — for that, the equality must
hold true for all values of x, not just for x=2.

1. gX+1=5
3

Not an identity; easily checked by using any x value.
The only value for which the equality is true is x=6.
(Encourage the students to solve this equation to
demonstrate it.)

2.a+7=7+a

An identity. The sum does not change if the sequence of
terms is changed.

3. x=-12=12-x

Not an identity. The left and right sides are opposite
numbers: or, check by letting x be any number (except
12).

4. X(5—-y)=5x-y

Not an identity. When opening the brackets, we should
get 5x-xy. Or use any values to check (except x =1or

y=0).

5.5a-bh-5b—-3a=2a-6b

An identity, verified by combining the like terms:
5a-b-5b-3a=5a—-3a -b—5b=2a-6b

An identity, according to properties of powers:
m?-m*=(m-m)-(m-m-m)=m-m-m-m-m=m®;

or, ak .an — a.k+n

Exercise 2

Write and simplify (use the brackets where necessary).

Student material

Comment

1. the difference of x—7 and 5—x

(x=7)—=(5-x)=x—-7-5+x=2x-12
- attention should be paid to signs when opening the
brackets

2. the product of 6ax and 0.5a°x

6ax-0.5a°x =3a'x> (3 a to the 4th x squared)

3. the sum of y*+3 and 3y* -2

Yy +3+3y°-2=4y° +1

4. the quotient of a*—4 and a—2

a’-4 _(a+2)(a-2)

=a+2; not defined for a=2
a-2 a-2

5. the square of 3b—§

2
(Bb —%) =9b® —4b +§ according to the formula

(a-b)’ =a?-2ab+b’




Stundas piemeérs

English For Mathematics
Lesson 2
Solving Equations (Vienadojumu risinasana)
Merkis:

1. Iepazistinat skolénus ar anglu valodas lietojumu matematika.
2. Atkartot algebras pamatvienadojumu risinasanas metodes.

Skolénam sasniedzamais rezultats:

1. Saprot vienkar$u matematisku tekstu par vienadojumiem anglu valoda.
2. Prot izklastit/paskaidrot vienkar$akos algebrisko vienadojumu atrisinajumus anglu valoda.

NepiecieSamie resursi:

1. Teksti ,,Solving Equations”, ,,Who Invented Algebra?” ar uzdevumiem risinasanai
2. Jauno vardu (matematikas terminu) saraksts ar tulkojumiem, vardnica.
3. Uzdevumu atrisinajumi (skolotajam).

Macibu metodes:

1. Darbs ar tekstu.
2. Jautajumi un atbildes.
3. Izskaidrojums.

Macibu procesa organizacijas formas:

1. Frontals darbs.
2. Darbs grupas.
Vertesana: Skoléni veic sava darba izvertgjumu.

Stundas gaita: Piedavatais plans ir ar nolaku veidots ta, lai skolotajs to varétu pielagot savam un skolénu matematiskas izpratnes I[imenim.
Iespgjams apjégSanas dalu variét. VisvienkarSakaja gadijuma skoléni iepazistas ar tekstu ‘Solving Equations’ un paSiem vienkarSakajiem
piemé&riem un uzdevumiem; maksimalaja varianta apliikotie pieméri ir daudzveidigaki, papildus teksts “Who Invented Algebra?’. Darba grupas
lielums ir 2-4 cilveki, ja klasé skolénu daudz, var veidot grupas ar vienadiem darba uzdevumiem.



Stundas piemeérs

Skolotaja darbiba

Skolénu darbiba

Meto

de (laiks)

Ierosinasana (5 min). Skolotajs uzaicina skolénus atceréties, ko macijusies
ieprieks&ja stunda, pec iespéjas lietojot jaunapgiitos matematikas terminus.

Skoléni briva forma cen$as pastastit, ko darijusi, kas vislabak palicis prata vai
kas sagadajis grutibas.

Meto

de (laiks)

Apjegsana. (25 min)

1. Darbs ar tekstu. Skolotajs uzaicina iepazities ar tekstiem ,,Solving
Equations” un ,,Who Invented Algebra?”.

2. Skolotajs uzdod jautajumus, lai parbauditu teksta izpratni. Jautajumu
sarezgitiba/konkrétums atkarigs no klases.

3. Uzdevumu risinasana. Skolotajs sadala skolénus grupas pa 2-3 un Katrai
grupai piedava izpétit dotos vienadojumu risindjuma piemeérus un
iepazistinat ar tiem klasi. Atkariba no skolénu izpratnes lrmena D grupu
(visgrutakie piemeri) var neveidot un $o uzdevumus neaplikot. Piem&ru
matematiska gritiba pieaug no A Iidz D.

1. Skoléni lasa tekstu, ja nepiecieSams, lieto vardnicu vai piedavato Glossary
lapu.

2. Skoléni saviem vardiem atbild uz jautajumiem. Skoléni var ari pasi viens
otram uzdot jautajumus.

3. A grupas(-u) skoléni izlasa un apspriez 1. pieméru (Example 1); papildus var
izmantot 1., 2. uzdevumu vai izdomat lidzigus.

B grupas skoléni — 2. pieméru un 3. uzdevumu

C grupas skoléni — 3. piem&ru un 4., 5. uzdevumu

D grupas skoléni — 4.,5. (vai tikai 4.) pieméru un 6.,7.,8. uzdevumu.

Katras grupas parstavis 1si iepazistina klasi ar savu vienadojuma veidu,
komentgjot risinajumus vardiski. Ja laiks at]auj, var uzaicinat citu tematisko
grupu parstavjus izstastit risinajumu uzdevumam no vingrinajuma.

Meto

de (laiks)

Refleksija. (10 min) Skolotajs aicina skolénus isi novértét savu darbu,
aplukojot pa tematiskajam grupam vai pec kartas individuali.

Skoléni analizé savu un klasesbiedru darbu — komenté savas veiksmes un
neveiksmes stundas gaita, orientjoties uz saprotamu, pareizu stastjumu.
Vajadz€tu panakt, lai katrs stundas gaita biitu izteicies par matematikas teému,
lietojot atbilstoSus vardus un izteicienus.

Skolotaja pasnovertéjums: lIzdara secinajumus par skolénu sp&ju apgit jaunu terminologiju, ka art stundas atbilstibu skolénu matematiskajam

un valodas sp&jam un metozu efektivitati.




Read the text. Prepare to ask and answer questions about it.

Who Invented Algebra?

Algebra is named after the Arabic word "al-jabr" from the title of a book written by the
Arabic scholar, Muhammad ibn Musa al-Khwarizmi in 820.

Al-Khwarizmi lived approximately from 780 to 850 in the city of Khorezm (or Khwarezm),
situated in the present-day Uzbekistan. He is considered by many to be the "father of algebra™
and one of the greatest mathematicians of all time.

Al-Khwarizmi is famous for his general approach to problem solving. He was the first to
solve linear and quadratic equations using general methods. Before him, each particular situation
was solved separately, without a general description or plan. Some of his techniques for solving
quadratic equations are still in use today.

The term "al-jabr" means ‘the reunion’ or ‘the equating’ and refers to the rearranging and
combining of terms when solving equations.

Through his writings, the decimal system and the use of zero were introduced from India to
the west. We can also thank him for the word “algorithm’ (which means a detailed, precise plan

for solving a problem) — it is derived from the name Al-Khwarizmi.



Solving Equations
Teacher’s Notes

An equation is an equality that contains one or more variables and that may be true or

false depending on the values of these variables.

The values of variables for which the equality becomes true are called solutions or roots.

To solve an equation means to find all roots or to show that the equation has no roots at all.

For example, the root of the equation 2* =8 is 3 (because 2° =8) but the equation

x®>+1=0 has no roots (because the square of any real number cannot be negative).

Who Invented Algebra?

Algebra is named after the Arabic word "al-jabr" from the title of a book written by the
Arabic scholar, Muhammad ibn Musa al-Khwarizmi in 820.

Al-Khwarizmi lived approximately from 780 to 850 in the city of Khorezm (or Khwarezm),
situated in the present-day Uzbekistan. He is considered by many to be the "father of algebra™
and one of the greatest mathematicians of all time.

Al-Khwarizmi is famous for his general approach to problem solving. He was the first to
solve linear and quadratic equations using general methods. Before him, each particular situation
was solved separately, without a general description or plan. Some of his techniques for solving
quadratic equations are still in use today.

The term "al-jabr" means ‘the reunion’ or ‘the equating’ and refers to the rearranging and
combining of terms when solving equations.

Through his writings, the decimal system and the use of zero were introduced from India to
the west. We can also thank him for the word ‘algorithm’ (which means a detailed, precise plan
for solving a problem) — it is derived from the name Al-Khwarizmi.

Questions to ask:

1. What is an equation? (Some possible answers — an equality with variables; an equality with
unknown numbers; an equality that has to be solved — how? — the values of variables must be
found, etc.)

2. What is a root of an equation? (A number with which the equality is correct/true; a value of
x for which the equality is true etc.)

3. Why is Al-Khwarizmi famous? (He invented methods for solving equations that are still used
nowadays; introduced decimal system and zero to Europe etc.)

4. What is important about his work? (He was the first to use general methods, to give a plan
for solving equations, instead of considering each case separately; also answers to the previous

questions.)



Solving Equations

An equation is an equality that contains one or more variables and that may be true or
false depending on the values of these variables.

The values of variables for which the equality becomes true are called solutions or roots.
To solve an equation means to find all roots or to show that the equation has no roots at all.
For example, the root of the equation 2* =8 is 3 (because 2° =8) but the equation x*+1=0 has

no roots (because the square of any real number cannot be negative).

Example 1

Solve the linear equation 8(x—3)+5=-2(3x-1)

Step 1. Open the brackets on both sides : 8x—24+5=-6x+2

Step 2. Now, carry all terms containing x to the left side, and all constant terms to the right side
of the equation. Remember that a term changes its sign to the opposite when carried across the
equality sign: 8x+6x=2+24-5

Step 3. Combine the like terms on both sides: 14x =21

Step 4. Finally, divide both sides by 14 and simplify the fraction: x = % =g:1.5

You have just performed Algebra! Step 2 and Step 3 are what Al-Khwarizmi’s word “al-jabr’
referred to.

Example 2
A special form of an algebraic equation is proportion. It is used to compare two ratios or make
equivalent fractions. A proportion is typically written in the form %: % The terms a and d are

called the extremes, and b and c are called the means. When solving equations given in the form
of proportion, we can apply the property of proportion:

the product of the extremes equals the product of the means, or ad =bc.

You probably remember this property as ‘the diagonal products are equal’.

Now, let us solve the proportion 3X2_1 = 5_72)( .

1. According to the property of proportion, (3x—1)-7 =(5-2x)-2

2. Opening the brackets, 21x—7 =10—4x.

3. Rearranging and combining the terms, 21x+4x=10+7; 25x=17; x= % =0.68.



Example 3
Solve the quadratic equation 3x* —2x-5=0.

+/D

: : b .
Recall that to solve the equation ax” +bx+c =0, the quadratic formula x = BECTa is used
a

where D is the discriminant D =b* —4ac.

If the discriminant is positive then the equation has two roots; if D = 0, then one root, and if it is
negative, then the equation has no roots.

First, determine the coefficients: a=3, b=-2, c¢=-5.

The discriminant D = (-2)* —4-3-(-5) = 4+ 60 = 64 as the discriminant is positive, the equation
264 2+8 248 10 5 2 2-8 -6

£ L

has two roots: x = X, p X
6 6 6 6 3 3 6 6

Example 4
Solve the exponential equation 25** =5**2,
As 25 =57, the equation can be rewritten as (Sz)x_4 =5 : then 5204 =53 gr 528 =53

If the powers are equal and the bases are equal, then the exponents must also be equal:
2X—-8=x+3

2X—x=3+38
x=11
Example 5

Solve the exponential equation3*** —2.3* =567 .
Factorise the first term: 3*.3*-2.3* =567
Factorise the left side by carrying out the common factor: 3* -(32 - 2) =567.

Perform the operations in brackets: 3*-7 =567
and divide both sides by 7: 3 =81.

Now, as 81=3",

3*=3%and x=4.

Exercise
Solve the equations:

1. gx:lo—x
3

2. 5(x=2)=3(x+4)

2x—3_3x+1
6 4

4. x*-5x+12=0
5. 4x*+12x+9=0

6. 62X+5:i
36
7. 10¢ =10*

8. 2%-2%7-48



Exercise problem solutions
Teacher’s Notes

1. 2.
2 10-x 5(x—2)=3(x+4)
3 5x-10=3x+12
2y+x=10 5x—3x =12+10
32 2x =22
1§X :10 X :11
Ex =10
3
L 103 ¢
5
3. 4.
3x+1 2x-3
4 6 x> —5x+12=0
6(3x+1) =4(2x-3) a=1 b=-5 c=12
18x+6=8x-12 D=(-5)"-4-1.12=25-48=-23
18x-8x=-12-6 The discriminant is negative, therefore the
10x =-18 equation has no roots.
x=—E:—1.8 or x:—gz—g:—li
10 10 5 5
5. 6.
Method 1:
4x* +12x+9=0 62545 _1
a=4; b=12; c=9; 36
2x+5 -2

D=12>-4.4.9=144-144=0 677 =6
The discriminant equals Om therefore the equation has 2X+5=-2
one rolozt: oy =7

~12+
X = 8_0:—1.5. x=-3.5
Method 2:
Note that the left side is a perfect square:
(2x+3)*=0
Therefore
2x+3=0
2x=-3
X=-1.5
7. 8.
1OX2 :103x 23X _23X—2 — 48

. .. X X - 23X =64

x? = 3x Note that both sides must not be divided by x | 2> —2*-27% =48 N 66
X2—3X:0 23x (1—%):48 2 :2
X(x-3)=0 2%.3-48 3x=6
The product equals 0 if and only if one of the factors 48.4 X=2
equals 0, therefore 2% = =

X, =0 X,=3.




Stundas piemeérs

English For Mathematics
Lesson 3
Proportions in Geometry (Proporcijas geometrija)

Merkis:

1. Iepazistinat skolénus ar anglu valodas lictojumu matematika, it ipasi geometrija.
2. Atkartot vienkarSas geometriskas pamatsakaribas Iidzigos trijstaros.
3. Sniegt prieksstatu par zelta griezumu.

Skolénam sasniedzamais rezultats:

1. Saprot vienkarSu matematisku tekstu par trijsttiru lidzibu anglu valoda.
2. Prot izklastit vienkarsu geometrisku uzdevumu risinagjumu anglu valoda.

NepiecieSamie resursi:

1. Teksti ,,Similar Triangles”, ,, The Golden Ratio” ar uzdevumiem risinasanai
2. Jauno vardu (matematikas terminu) saraksts ar tulkojumiem, vardnica.
3. Lineals, zimulis, papirs ziméSanai.

Macibu metodes:

1. Darbs ar tekstu.
2. Jautajumi un atbildes.
3. Uzdevumu risinasana

Macibu procesa organizacijas formas:
1. Frontals darbs.
2. Diskusija.

Vertesana: Skolotaja frontals mutisks vertéjums.



Stundas piemeérs

Stundas gaita: Lidzigi iepricks€jam, ta bus atkariga no konkrétas klases sp&jam un izpratnes limena. Rezervé (ipasi sp&jigiem skoléniem, kas
strada atri) piedavats pétnieciska rakstura darbs ‘Zelta griezums regulara piecstiirt’.

Skolotaja darbiba

Skolénu darbiba

Metode (laiks)

lerosinasana (5 min). Skolotajs liidz skolénus saviem vardiem paskaidrot,
kas ir proporcija (skat 2. stundas materialu), un kas ir lidzigi trijstari (jauns).

Skoléni 1si paskaidro, kas ir proporcija. Apraksta, kadi trijstari ir [idzigi.

Metode (laiks)

Apjegsana. (25min)

1. Skolotajs uzaicina izlasit tekstu Similar Triangles un parliecinaties, ka tas|1. Skoléni lasa tekstu. Matematiskas sakaribas teksta var nelasit skali.

atbilst skolénu stastitajam.

2. Katram izvélétajam uzdevumam: skoléni lasa vingrinajuma uzdevumu un

2. Uzdevumu risina8ana. Skolotajs uzaicina skolénus lasit un veikt 4.|veido zim&umu; viens skoléns pie tafeles, klase kopigi ierosina, ka risinat.

vingrinajuma uzdevumus (p&c skolotaja ieskatiem un izvéles, visus vai tikai

dazus).
3. Skolotajs aicina skolénus iepazities ar tekstu The Golden Ratio.

3. Skoléni lasa tekstu. Spgjigakie matematiki var pasi atrisinat vienadojumu,
kurs taja dots, un 1si iepazistinat klasi ar atrisinajumu.

Metode (laiks)

Refleksija. (10 min) Skolotdjs uzaicina skolénus izmantot teksta Task:
Drawing the Golden Spiral doto informaciju un uzzimét zelta spirali, ka arT,
verojot attelus, komentet redzeto.

Nosleguma 1sa saruna, novertgjot anglu valodas ietekmi uz matematikas
izpratni. Cik liela méra var apgalvot, ka matematika pati par sevi jau ir
universala valoda un tapéc saprotama (vai nesaprotama) neatkarigi no
sazinas valodas?

Skoléni zime spirali, sekojot teksta dotajiem noradijumiem un att€lam. Verojot
zelta spiralei lidzigos dabas veidojumus (arT attélus iepriek$gja teksta), izsaka
savus komentarus (piem&ram, ievéro, ka precizitate ir saméra aptuvena — vali
gluZzi pret&ji, uzskata, ka sakritiba ir parsteidzosa).

Skolotaja pasnovértéjums: Secinajumi par stundas atbilstibu skolénu matematiskajam sp&jam un valodas zinasanam. Gala secinajumi par

matematikas ‘valodas’ universalu saprotamibu.




Similar Triangles
By

B
Two triangles are called similar if they have the same A
shape but not necessarily the same size. More precisely, all ol c
the corresponding angles are equal and all the
corresponding sides are in proportion.

That is: JABC ~JABC, if 1A=0A, 0B=0B,, 0 C=0C, and

1
A c
AB BC _AC
AiBl Blcl Aicl

For two triangles to be similar, it is sufficient to know that two pairs of corresponding angles are
equal.

When writing down similar triangles, always make sure that the corresponding points are written in the
same order in both triangles!

Exercise 1

Show that the triangles ABC and DEF are similar (check all angles and all sides) if
JA=106°1 B =34°1 E =106°1 F =40°,

AC =4.4cm, AB=5.2cm, BC =7.6 cm, DE = 15.6cm, DF = 22.8cm, EF = 13.2cm.
Write the similarity in the correct point order: JABC ~[.............

Exercise 2

For the following questions, first draw a sketch of similar triangles; then write the proportion of
corresponding sides using the letters; then use numbers to calculate the required answers..

(@ DABCOJKMN ; AB =4cm, BC =5cm, CA =7cm; %: 2.5. Find the sides of JKMN .

(b) ODEF UJKMN ; find the ratio of sides and calculate both perimeters given that DE = 6¢cm, EF =
10.5cm, KM = 12cm, KN = 14cm.

Exercise 3

A girl 160 cm tall, stands 360 cm from a lamp post at night.
Her shadow from the light is 90 cm long. How high is the L-Lamp
lamp post?

G

160

90 360
S Shadow T P




Similar Triangles

Teacher’s Notes B B"i
Two triangles are called similar if they have the same Al C

shape but not necessarily the same size. More precisely, all
the corresponding angles are equal and all the
corresponding sides are in proportion.

Thatis: JABC ~JABC, if JA=0A, UB=0B, 1C=0C, and

AB BC AC

AlBl Blcl Aicl

For two triangles to be similar, it is sufficient to know that two pairs of corresponding angles are
equal. (E.g., DA=0A, UB=0B, or I B=0B,, [ C=0C,. That means the third pair of angles are
also equal — because the sum of all angles in a triangle is always 180°, so the third angle is determined
if the other two are known).

When writing down similar triangles, always make sure that the corresponding points are written in the
same order in both triangles!

Exercise 1

Show that the triangles ABC and DEF are similar (check all angles and all sides) if

1 A=106°,1 B=34°1 E=106°1 F =40°;

AC =4.4cm, AB =5.2cm, BC =7.6 cm, DE = 15.6cm, DF = 22.8cm, EF = 13.2cm.

Write the similarity in the correct point order: [1ABC ~[I.............

Find the third angle in each triangle: [J C =180°—(106°+34°) = 40°; [ D =180°—(106°+40°) = 34°;
so the corresponding angles are A< E, B«<> D, C« F. [JABC ~[IEDF

Checking the side proportion: AB = BC = AC is true because >-2 = 76 = 44 :l :
ED DF EF 156 228 132\ 3

Exercise 2
For the following questions, first draw a sketch of similar triangles; then write the proportion of

corresponding sides using the letters; then use numbers to calculate the required answers..

(@ DABCJKMN ; AB =4cm, BC =5cm, CA =7cm; %: 2.5. Find the sides of JKMN .

KM _MN KN or KM _MN KN
AB BC AC 4 5

KM =25-4=10; MN =25-5=125; KN =25-7=17.5
(b) ODEF UJKMN ; find the ratio of sides and calculate both perimeters given that DE = 6¢cm, EF =
10.5cm, KM = 12cm, KN = 14cm.

=2.5; from here

KM MN KN 12 MN 14 .. 12
= = becomes —=——=——;theratiois —=2. L- Lamp
DE EF DF 6 105 DF 6
Solving separately, MN =2= MN =21, 14 =2=DF=7.
10.5 DF
. G

Exercise 3
A girl 160 cm tall, stands 360 cm from a lamp post at night. Her 10
shadow from the light is 90 cm long. How high is the lamp post? s L8 L 360 .
[JSLP ~[JSGF (similar by two angles as they have a common
angle S and a right angle at F and P)
LP = f(no need for the third pair of sides); the ratio LP = 90+ 360 s 450 B

GF SF 160 90 90

LP =5-160=800cm or 8 m.



Read the text. Try to solve the Golden Ratio equation.
The Golden Ratio

The Golden Ratio or Golden Section has provided much inspiration to
artists and architects at all times. The sculptors in ancient Greece
believed that the proportions of the ideal human body are based on the
Golden Ratio, as did Leonardo Da Vinci. Famous buildings, like the
Parthenon in Greece, Notre Dame in Paris, Taj Mahal in India, even the
pyramids of Egypt have the Golden Ratio applied in their design. It is
considered the ratio most pleasing to the eye. The Renaissance artists in
the time of Leonardo Da Vinci knew it as the Divine Proportion.

Ratios that are very close to the golden ratio can be found in the nature

quite often.

What exactly is the Golden Ratio?

Suppose we have a line segment AB and a point P dividing it into two parts.
If the ratio of the two parts is equal to the ratio of the whole segment and its longer part — that is,

AP _AB _ then it is called the golden ratio.

PB AP
Let AB = 1 unit, and let the longer part be AP = Xx; then 1
BP=1-x. A~ — 5) B
Then the proportion 27 Z AB pecomes X _1. The > D *
PB AP 1-x x " A
X 1-x

positive root of this equation is x = */52‘1 .

The Golden Ratio is l=%=#=1,6180339_" and it is denoted by the Greek letter @ (Phi,
X 5-1

pronounced [ fai J or [ fi: ]).

This number has many interesting properties; for example, its square can be obtained by simply adding

ltoit: ®*=d+1.

In the golden rectangle the ratio of the side lengths is @ . If we cut off a
square, the remaining part is again a golden ratio rectangle.

If the process is repeated many times, we can obtain the golden spiral.




Pentagram and the Golden Ratio: Investigation

Investigate the regular pentagon ABCDE where K, L, M, N, P are the intersection points of its
diagonals.

1. What is the angle at each vertex of the pentagon?

2. Find all the angles in the triangles formed.

3. Find as many pairs of similar triangles as you can.

4. Use the triangles ABK and KAL to show that the point L splits the line segment BK in the golden

ratio, that is, that & = E .
BK

5. Can you find more golden sections in this pentagon?



Task: Drawing the Golden Spiral

Let us draw the golden spiral, starting with a golden rectangle.

First, we need to choose the side lengths of the first rectangle — choose the shorter side and use the
number @ to calculate the longer side (for example, if the shorter side is 10 cm, then the longer side
will be 100 ~10-1.618 ~16.2 cm. (Make sure your drawing is as large as possible.)

When the rectangle has been drawn, divide it into a square and another rectangle.

Do the same in the new rectangle, and repeat as many times as you can — the rectangles will soon
become very small!

Make sure the squares lie in a spiral pattern.

Finally, draw a smooth spiral through the vertices of the squares.




Glossary

English — Latvian

addition

to add

angle

base
coefficient
decimal
degree
difference
division

to divide [by]
equality
equation
exponent
expression
factor

to factorise
fraction
general
golden ratio
identity

like terms

to combine like terms
linear

line segment
multiplication
to multiply
particular
pentagon
power
problem
product
proportion
quadratic
quotient

real numbers
rectangle
root
solution
square
square root
subtraction
to subtract

saskaitiSana

saskaitit, pieskaitit

lenkis

[pakapes] baze

koeficients

n decimaldala; a decimals
grads

starpiba

dalisana

dalit [ar]

vienadiba

vienadojums

kapinatajs

izteiksme

reizinatajs

sadalit reizinatajos
dalskaitlis, dala

visparigs

zelta griezums

identitate

lidzigie locekli

savilkt I1dzigos saskaitamos
linears

taisnes nogrieznis
reizinasana

reizinat

atsevisks

piecstiiris

pakape (attiecas uz visu izteiksmi a’ kopa)
probléma, [matematisks] uzdevums
reizinajums

proporcija

kvadrat- (par vienadojumiem, funkcijam)
daltijums

realie skaitli

taisnstiiris

sakne

atrisinajums

[skait]a] kvadrats ; kvadrats (geometriska figiira)

kvadratsakne
atnemsSana
atpemt



sum - summa

term - 1. termins 2. [izteiksmes] loceklis; saskaitamais
the extremes - malgjie locekli (proporcija)

the means - vidgjie locekli (porporcija)

triangle - trijstaris

similar triangles - lidzigi trijstiiri

value - vertiba

variable - mainigais

vertex (pl. vertices) virsotne

Latvian —English

atnemsSana

atnemt

atrisinajums

atsevisks

baze

dalfjums

daliSana

dalit [ar]

dalskaitlis, dala

decimaldala

grads

identitate

izteiksme

kapinatajs

koeficients

kvadrat- (par vienadojumiem, funkcijam)
kvadrats (skaitla; geometriska figtira)
kvadratsakne

lenkis

linears

lidzigi trijstiiri

lidzigie locekli

loceklis (izteiksmes); saskaitamais
mainigais

pakape (par izteiksmi a®)
piecstiiris

probléma, [matematisks] uzdevums
proporcija

proporcijas malgjie locekli
proporcijas vid&jie locekli

subtraction
to subtract
solution
particular
base
quotient
division

to divide [by]
fraction
decimal
degree
identity
expression
exponent
coefficient
quadratic
square
square root
angle
linear

similar triangles

like terms
term
variable
power
pentagon
problem
proportion
the extremes
the means
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realie skaitli
reizinajums
reizinasana
reizinat

reizinatajs

sadalit reizinatajos
sakne
saskaitiSana
saskaitit, pieskaitit
savilkt 11dzigos saskaitamos
starpiba

summa

taisnes nogrieznis
taisnstiiris
trijsturis

vertiba

vienadiba
vienadojums
virsotne

visparigs

zelta griezums

real numbers
product
multiplication
to multiply
factor

to factorise
root

addition

to add

to combine like terms
difference
sum

line segment
rectangle
triangle

value
equality
equation
vertex (pl. vertices)
general
golden ratio
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