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Basic math terms

B R5E

u Aims zoai-vroxzEE

® To understand about basic math terms

® To learn words and phrases related to basic math terms
m To think about basic math terms

m To utilize concepts about basic math terms

aVocabulary in use mEEs : RELERERBLLS

001 | o
%61_01 ,J Key words =x:=

+ addition add, sum, plus, increase, total

- subtraction subtract, minus, decrease, take away, deduct

X multiplication — multiply, product, by, times, lots of

+ division divide, quotient, divisor, dividend, remainder

quotient \ Let’s divide 22 by 5.

4 R2<— remainder The answer is 4, with 2 left over.

divisor
S 5) 22 <— dividend

64002 Terms BHASE  Related terms

D fraction S denominator, numerator
decimal number decimal point, place value
percentage Jt—t>k  one percent (1%), percentile, ratio
average (mean) Tt median, middle
calculation e calculate, multiplication tables, estimation
probability ek data, survey
exponent b=y base, power, index (indices)

‘2 Listening quiz mucmmz=zz &5

[} Solve math problems.

%‘; ?033 1) Rounding ( )
6.3 004 2) The greatest common factor ( )
@ 1-04



a Math topic s#rczzss

%‘;005 The Pythagorean theorem cs3sz20%m
1-05

Think> How can you prove the Pythagorean theorem?

Pythagoras is famous for what has become known

as the Pythagorean theorem. With this theorem, for

any right-angled triangle, the square of the length of

the hypotenuse, which means the longest side,

opposite the right angle, is equal to the sum of the a

square of the other two sides. The theorem can be

expressed as an equation:
2 2 2
a+b=c
Of interest, Pythagoras and his followers did not realize an important point:
this equation also works for any shape. For example, the area of a pentagon on
the hypotenuse is equal to the sum of the pentagons on the other two sides, as it
does for a semi-circle or any other regular or even irregular shape. The most

common (and simplest) example of a Pythagorean triangle has sides of 3, 4 and
5 units.

34 =5

After the development of basic arithmetic and geometry, the Pythagorean
theorem and the properties of right-angled triangles appear to be the most
ancient mathematical development, as well as the most widespread. It was
found in some of the oldest mathematical texts from Babylon and Egypt, dating
from over a thousand years earlier than Pythagoras. One of the simplest proofs
was found in ancient China and probably originates
before Pythagoras’ birth. However, it was Pythagoras
who gave the theorem its clear-cut form.

On the right is a diagram, which has four “abc”

triangles in it. Do you know how to prove the

Pythagorean theorem using this diagram?

right-angled triangle BB=&% hypotenuse # square —%& equation gz
pentagon #HAFE  arithmetic &% geometry #fs proof B8 clear-cut BaR#E
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u Math quiz c=znue

1)

2)

3)

4)

5)

6)

7)

8)

Is 20 a prime number or a composite number?

a) a prime number b) a composite number

John’s apartment complex and Alex’s apartment complex have the same
number of apartments. However, John’s apartment complex is built in groups

of 8 apartments, while Alex’s apartment complex is built in clusters of 12. What
is the smallest number of apartments that each complex could have?

a)l6 b)24 36 d)48
Five of the children in Ms. Green’s class like to play on the swings and 4 like to

play on the slide. Two children like to play on both the swings and the slide.
How many children like to play on the swings or the slide or both?

a2 b)5 g7 d)9

Is (1, 7) a solution to the system of these equations? y=4x+3 y=x+6

a)yes b)no

What is the percent of change from 4,000 to 7,000?

a) 59% increase b) 59% decrease c¢) 75% increase d)75% decrease

This morning, Linda had $10 in her wallet. Then she got $70 in babysitting
money. Which integer represents how much money is in Linda’s wallet now?

a)60 b)70 ¢80 d)90

One marble jar has several different colored marbles inside of it. It has 1 red, 2
green, 4 blue, and 8 yellow marbles. All the marbles are the same size and
shape. If you take out a marble from the jar without looking, what is the
probability that you will NOT choose a yellow marble?

a)8/15 b)7/15 «o7/8 d)8/7

What type of function does the graph show? y
a) absolute value b) quadratic
¢) inverse variation d) square root 2L




aThe language of math uxoszoxuzmeLLS
HRIERTIERFSEC. LMK EDND,

Symbols
+ There are the 10 digits: 0, 1,2, 3,4,5,6,7,8,9
+ There are symbols for operations: +, - ...
* There are symbols that “stand in” for values: x, y, z, ...
* There are many special symbols: 1= <, <, ...

Equations
* An equation says that two things are equal. It uses an equal sign “=" like
this:x +4=38
+ This equation says that what is on the left (x + 4) is equal to what is on
the right (8). So an equation is like a statement “this equals that.” There
are names for different parts of an equation. Here we have an equation
that says 4x minus 7 equals 5:
» ) + A variable is a symbol for an unknown number.
Coefficient ~ Variable . .
It is usually a letter like x or y.
4x — 7 =5 - Anumber on its own is called a constant.
"+ A coefficient is a number used to multiply a
Operator ~ Constants . . . o
variable (6x means 6 times x, so 6 is a coefficient).

Sometimes a letter stands in for the number:

ax’ + bx + ¢

Think*> Solve the math problem and explain the solution.
In a classroom, everyone plays tennis or golf or both. In fact 80% play tennis

and 70% play golf. What percentage plays both games?

“ Self-assessment checklist zzEmoszzm

100%  70%  30%
| understand more about basic math terms.

| have learned words and phrases related to basic math terms.
| have thought about basic math terms.
| have utilized concepts about basic math terms.

11
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[RF L IaRE

u Aims zoai-vroxzEE

Atoms and radiation

® To understand about atoms and radiation
® To learn words and phrases related to atoms and radiation

m To think about atoms and radiation

m To utilize concepts about atoms and radiation

aVocabulary in use mEEs : RELERERBLLS

,J Key words z#:

atom gF

nucleus

beam r—1

particle ¥

periodic table B

proton ¥

neutron ¥

electron =¥

electrically charged plate #mir

2\ Listening quiz mucmsEszz45

Every atom has a nucleus containing
protons and neutrons. All atoms of
the same element have the same
number of protons. This number is
used to arrange the elements in the
periodic table. Electrons are contained
in shells around the nucleus. The total
number of electrons is always the
same as the number of protons in a
neutral atom.

Electron
Nucleus

Neutron — Proton

m Which particles do A, B and C represent: protons, electrons, or neutrons?

1) A move towards the positive plate.

2) B continue on in a straight line.

3) C move towards the negative plate. partides

positive
beamof e A
meesRRIIIIl B
C

negative



£.d008
@ 1-08

a Science topic 1 srczzs>

The periodic table of the elements zzomEm=

Think> How many carbon atoms are there in a kilogram block of carbon?

In chemistry, the periodic table is the most important reference. It is
important because it arranges all the known elements in an informative array.
They are arranged from top to bottom, from left to right in order of increasing
atomic number. This order mostly matches the increase in atomic mass.

The different rows of elements are called periods. The period number of an
element signifies the highest energy level that an electron in that element has in
a ground state. The number of electrons in a period increases as one moves
down the periodic table. That is, as the energy level of the atom increases, the
number of the electron shells (K, L, ...) and electron subshells (s, p, ...) per the
shell will increase.

If you are familiar with the periodic table, you can extract necessary
information about individual elements by using the data in the table. For
example, you can use carbon’s atomic mass to determine how many carbon

atoms there are in a kilogram block of carbon.

reference £% array &5l atomic mass RFEE period @ signify ;"9 ground state
HERE energy level Tx)L+—#f1 electron shell F#& subshell @& extract #EHT3
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u Science quiz czznui?

1) Argon (Ar) has a larger relative atomic mass than potassium (K).

a) True b) False

2) Which group contains elements that have low reactivity?

a) alkali metals b) alkaline earth metals c) halogens d) noble gases

3) In which group would you find the most highly reactive metals?
a)groupl b)group2 c¢)group17 d)group 18

4) An element is used as a good conductor of heat. What would you classify this
element as?
a) metal b) nonmetal «c¢) metalloid d) solid

5) Which element is very reactive, has properties similar to magnesium, and is in
the same period as bromine?

a) carbon  b) calcium ¢) sodium d) aluminum
6) How many neutrons are present in carbon 14?
a5 b6 o7 d)8
7) Which element has 79 protons?
a)Cu b)Ag cAu d)Hg
8) Which element is liquid at room temperature?
a)F b)Cl ¢ Br d)I
9) Which element has the largest ionization energy?
a)Li b)Na ¢ K d)Rb

10) Which group do lithium, sodium, and potassium belong to?
a) alkali metals b) alkaline earth metals
¢) transition metals d) lanthanides

11) How many groups are there in the periodic table?

a7 b9 13 d)18

12) How many periods are there in the periodic table?

a7 b9 13 d)18
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a Science topic 2 mrczxLs>

A compound and a molecule ta#esF

Think*> Predict the products and balance the following chemical equations:
1) FeCl, + MgO — 2)Li + H,PO, — 3)ZnS+0, —
4) FeS, + Cl, — 5)Fe + C,H,0, — 6) C,H,,0, + 0, —

When two or more atoms join together chemically, a molecule is formed.
When a molecule contains at least two different elements, a compound is
formed. Water (H,O), carbon dioxide (CO,) and methane (CH,) are compounds
because each is made of more than one element.

Chemical equations show the reactants and products in a chemical reaction
or written symbolic representations of chemical reactions. The left side of the
equation represents the reactants, while the right side represents the products.
The law of conservation of mass states that the mass of the reactants and the
mass of products in a chemical reaction are equal. No elements can be created
or destroyed in a chemical reaction, so the number of atoms in the reactants has
to balance the number of atoms in the products. Follow this example to see how

chemical equations are balanced.

NH,NO, = N,O + H,0

In the above chemical equation, you notice that there are two nitrogen atoms
on both sides, so nitrogen is already balanced. There are three oxygen atoms on
the left but only two on the right, so oxygen is not balanced. Similarly, there are
four hydrogen atoms on the left and only two on the right, so hydrogen is not
balanced as well. The balancing of oxygen and hydrogen need to be done
together by making the coefficient of H,0O equal to two. Then the balanced

equation reads as follows:

NH,NO, — N,O + 2H,0

Now you see there are equal quantities of all elements on both sides of the

reaction and the law of conservation of mass is maintained.

molecule ¥ compound 1t&% chemical equation {33 reactant &y product 4/
¥ conservation of mass B&f#F coefficient
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ﬂ The language of chemistry (xoszoBuz=EL LS

MENEERPHPZRTIHES. BEFORMHIFEMIRERH N K EHND,.

In chemistry, the periodic table is the most important reference. It is
important because it arranges all the known elements in an informative array.
They are arranged from top to bottom, from left to right in order of increasing
atomic number. This order mostly matches the elements increase in atomic

mass. (Science topic 1)

In the above chemical equation, you notice that there are two nitrogen atoms
on both sides, so nitrogen is already balanced. There are three oxygen atoms
on the left but only two on the right, so oxygen is not balanced.

(Science topic 2)

The radiation symbol, which is an international symbol, indicates radioactive
sources, containers for radioactive materials, and areas where radioactive
materials are stored and used. The presence of
this symbol (a magenta or black propeller on a
yellow background) on a sign denotes the need
for caution to avoid contamination with or undue
exposure to atomic radiation. The wording on the
sign varies with the level of potential radiation in

the area.

Think*> Read Science topics 1 and 2 again. Underline any simple present tense
of verbs.



uPoster & presentation m~cxs£5

Nuclear weapons #ss:

You know that atomic bombs were dropped on Hiroshima
and Nagasaki in 1945. Atomic bombs are nuclear weapons
that make use of the energetic output of nuclear fission to
produce massive explosions. These bombs are different from
hydrogen bombs, which use both fission and fusion to power
their greater explosive potential.

Nuclear fission is a nuclear reaction in which the nucleus of an atom splits
into smaller parts. Nuclear power reactors are based on nuclear fission. It is a
source of energy for the generation of power. Two isotopes in common use as
nuclear fuels are uranium-235 and plutonium-239.

On the other hand, nuclear fusion involves the process by which multiple

N
=
m
3
(%]
-~
-
<

nuclei are joined together to form a heavier nucleus. It is a nuclear process by
which the sun and other stars generate light and heat. Energy is released when

this happens. Nuclear fusion is the most basic form of energy in the universe.

nuclear fission %52 massive explosion k=xix®s fusion && split #8972 nuclear power
reactor [RF4 isotope EMfTHRE

Think*> Do research about nuclear fission or fusion, make a poster, and give a
presentation.

neutron hits © —neutron o — hydrogen-1
uranium nucleus nuclei collide and ¢
K uranium fuse together
O‘% nucleus O — hydrogen-2

uranium nucleus
splits into smaller
nuclei and some

00 O
more neutrons (St o8

o
these neutrons M o

hit more i N
¥ R — hydrogen-3
uranium nuclei 5‘% o é\% G ydrogen
5%

Q Self-assessment checklist sz=goscwHm
100% 70%  30%
| understand more about atoms and radiation. -
| have learned words and phrases related to atoms and radiation.-
| have thought about atoms and radiation. e
| have utilized concepts about atoms and radiation. -
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