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The Real Numbers

Materials Note
Vocabulary: Rational number (7 72 #x), Integer (%
G 5= i : jA=RE), 43
[ 2 (9 LR P S R B Bl =
R0 RS0 BT AT #c), Decimal (-] #k), Fraction (4 #k),
W - B 1 - FUE AT BURS B> B T Ui SRR AR By
BEY -
Irreducible/Reduced Fractions (& fi 4 #c).
ﬂuiﬁﬁi%aﬂiﬂ CEBEEN (Hip, A% s
rR Sentences:
1. There are many forms of numbers, such as
integers, decimals, fractions, etc. (#% 3 % % )
SRRCEL 2 RE SE =X
2. Arational number is a number that can be
expressed as a quotient or fraction ﬂ_ Where p
p
and g are integers, and p is not equal to zero. (3}
W - BT kA A L A e H
p
P prgEFHprici00)
Extra Vocabulary: Flour (3§ %), Bread Flour (% 45 &
%), All-Purpose Flour (¥ 55 % ), Cake Flour (4 5% #a
#), Yeast (f%# ), Table Spoon (- * ¥_), Tea Spoon
(- %), Milliliter (£ ).
fypes of fractions pefinition Fxample Vocabulary: Irreducible/Reduced Fraction (& f§ 4
Unit fractions Fractions with numerator 1 ;/
) Fractions in which the numerator is 2 . Ju— . . -
Proper Fractions less L[hunl'mdunmn nator. ' 7 :&), Improper FraCthn (lﬁ;"é\ :&), Mlxed FraCthn (%
improper Fractions. | mera than or scuel i the - :
denominator . -
Mixed fracti consist of a whole A,\ :&)I Denomlnator (A\ =+ )I Numerator (A’\ -+ )'
Mixed Fractions number along with a proper 8=
fraction.
Like Fractions | Eroctions with the same Zond 3
Unlice Fractions | i ons bih clferent Zond 3
Equivalent Fractions | (ecirs et esmerae | Fom s




Note:
1. Expand a fraction. (34 ° )
2. Reduce a fraction. (¥ 4 ° )

3. Reduce to a common denominator. (i 4 © )
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Vocabulary: Repeating/Recurring Decimal, Period (78
T &), Periodicity (75 % & & /& ), Terminating Decimal
(3 *¥] #k), Non-terminating and Recurring decimal

(# *T a3 | #), Repetend (or Reptend) (75 3 -] #).

Sentences:

2
1. 11 is also represented as 0.18181818---=0.18

2
zero point one eight, one eight repeating. (E ¥

"1k T & 0.18181818---=0.18 © )

2. We notice that after the decimal point, there is a
group of one eight is repeating itself. (% 7# ¥ 12 3
Wl HBis T 18 - E £ 47 )

3. One eight is the repetend (or reptend) in the
decimal representation of %, with 2 repeating
digits. (% ik 18 » (TR e E B AL
2°)

Note:

1.234 may be read "one point two repeating three

four", "one point two recurring three four", "one point two
repetend three four" or "one point two into infinity three

four".
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Vocabulary: Density (f¢ % %), Distinct (% & £5).
Translations:

The density of the rational numbers

There is a rational number that exists between any

two distinct rational numbers
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Vocabulary: Non-terminating and Non-recurring
Decimal (& *X7 {3 | #k), Proof by
Contradiction/Indirect Proof (¥ #&/% ), Conclusion (%
).

Sentences:

1. Any number which cannot be written in the form

E, where p and q are integers and p is unequal to
p

0, is called an irrational number. (# it % 7 = q

o

2
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2. By squaring both sides. (% # T > o)

3. Start by suppose that the opposite is true. (f%_

TR S 2 A o)

4. The contradiction confirms that the original

supposition must be false. (1% ] T Bk Z#%H 3 =
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Vocabulary: Law/Property (&), Commutative (= $%
£73), Associative (% & ), Distributive (4 fiz ),
Cancellation (i}" 2 ), Trichotomy Law(= - &),
Transitive (14 £77), Addition Property of Inequality
(# & & 4c %), Multiplicative Property of Inequality
(# & & %k %), Arbitrary (5 &, ).

Sentences:

1. We can swap numbers over and still get the same

result. (A P¥ UL EHFRFEE P FRpE

it

% o)
2. For any/arbitrary real numbers a and b, exactly

one of the relations a<b, a=b, or a>b holds. (¥ i=

(-mb
i
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/
o
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3. If the same quantity is added to both sides of an
inequality, then the inequality is still true (#-7 %
LR SRS TE SRR R TR

4. Both sides of an inequality can be multiplied or
divided by the same positive number and an
equivalent inequality can be formed. (#-7% % ;% &
SR Lk S L)

Notes:

R : Real Number Q@ : Quotient

Z.: Zahlen (“Numbers” in German)

N : Natural Number




BT S TR IRE AT
) (a+b) =a*+2ab+5" « A1)
(2 (a=b) =a*~2ab 45" - [z

(3) (a+b)a—b €2
TSR TR B WA AR
(a+b+c) =(a+b+c)ath+c)
=da*+ab+ac+ba+ b +hc+catch+cl
AT

(@) (a+b+c) = a*+b7++2ab+2be + 2ac + [ EBAITHAR]

Lin @

FIRFRBEAA » RIATEIAA
Ln(u—zpfﬂzwb)Z o 2(a=b+1a=-b-1) - m(u—zmm: .

(]

(1) (a—25)" + 2+ b)’ = (4~ dab+ 4b%) 4 (40 + dab + b%) = 547+ 5
@ a—b+1)a—b—1)=[(a—b)+1][(a—b)-1]
=(a—b)-1=d’—2a+b5 1 -

(3) (a—2b+3¢) = [a+ (~26)+ o)

30)° + 2a(~26) + 2(~ 26)(3¢) + 2a(3¢)

=a’+ 46>+ 9" — dab— 12bc+ 6ac *

Vocabulary: Algebra Formula(3k ;2 2> ;4), Perfect
Square Trinomial (% > - > = 78 ), Square of a Sum
(feenL =), Square of a binomial (= 78 2T &),
Square of a Difference (£ - = ), Difference of
Square (X * %), Square of a Trinomial (= 7 T =),
Sentences:

1. ldentify and factor perfect square trinomials. (;ﬁ—
Bz 2T gt AR T o)

2. FOIL the expression. We do the FIRST terms “a”
times “a”. Do the OUTER terms “a” times “b”, and
do the INNER terms “b” times “c”. Last we do the
LAST terms “b” times “d”. (] * FOIL 7= ;% & B
PR AT -k LG R s £
BPhTEARER o BSERER AT o)

Notes:

FOIL: The FOIL method stands for First, Outer, Inner,

and Last.

Firsts

(@+b)(E+d)

FEEMIH AR

(1) (a+ )’ = *+ 3a% + 3ab* + b = [Fa9 5 A ]
(2 (a=b) =a’—3a*b+3ab* b’ ¢ [ ZmzHAR]
Gy -
o @ ~4y A
FIHFREAR - BB FFI&R » 4
(1) (a+20) - 2) (2a—3h)’ «
@

(1) (a+26) = (@)’ +3(a)* (26) + 3(a)26)" +(26)"
=d'+6a’b+12ab7 +8b" ¢
(2) (2a-3b)" = (2a) = 3(2a)’ (3b) + 3(2a)(3b) - (3b)"

=84~ 36a’b+54ab’ = 275"

Vocabulary: Cube of the Sum (fr¢7= =), Cube of the
Difference (£ 1= =), Cube of a Binomial (= 78 1=
=), Sum of Cubes (== * §r), Difference of Cubes (=




SR HERR

() a*+5* =(a+b)a’ —ab+b?) =

(2) &’ = b* =(a=b)(a* +ab+b7) =

[SZBRAR ]
[37#AR]

Sentences:

1. Expand/Simplify the following expressions by
using algebraic formulas. (] % 3z 2V B B /1
Heolaste)

2. Perform the indicated operations and write the
result in descending power of x. (& 1) 7] & ;¢

R BBAT  EME R xR )

(D) BERK
Hons 26 BT I AR, « 1 TR ] LUFIF ¥4 A A
i 2 Wk

L5 - 26

i - Ha=b>0RF KTy
(Va—b) =(a+p)=2/ab *
FibL
Vet 0)-24a = Va5 -

FIEL AT (a+b) + 2ab = Va + Vb *

Vocabulary: Nested Radical (8 £ 12 ;1), Simplest

Radical Form (& f§ 12 5%), Square Root/Root (- * 1),

Systems of Equations (¥ = > 4% %), Substitute A for

B/ Replace A with B (14 A % B).

Sentences:

1. The nested radical is a radical expression that
contains another radical expression, like the

square root of 5 minus 2 square root of 6. (& 2

ARG IR 25216 ¢ )

2. Rewrite it in a form that it’s not nested. (#-2 %
B3 E T )50 o)

3. Rewrite the expression under the radical as a
perfect square. (#-% — BIEL A T ;8 F & =
22T o)

4. The square root of a square must be nonnegative.
(T RE BN HELT <)

5. Express the answer in the simplest radical form.

(45 % b RS TR )




6. Rationalize the denominator of ... (#-4# .5 12

o)

#Ha, b BEARE 8
Q:y =

HiEa= b8 SR 0 K2 BERMIET  a=b °

Youtube Materials:

Thus, these two triangles are similar. — = y
T z

Mathematical Visual Proofs -

https://reurl.cc/m3b13Y

Vocabulary: Inequality of arithmetic and geometric

means/AM-GM Inequality (& =% e T 35E 3 % 38/

¥ A7 %35, Non-negative Real Numbers (22§ F
).
Translations:

If a and b are non-negative real numbers, then
“a” plus “b” divided by 2 is greater than or equal to
the square root of “ab” with equality it and only if “a@”
equals “b”.

GeoGebra Materials:

GEOMETRICAL PROOF FOR AM 2 GM = HM
Author: ACHIKES VAN |

AM = GM = HM -é&neor auiq 61 6015 aflomd sid

M=% oo Vap > Hv = 220

AM =55> GM =3.77

Do A ootb 98418

o GM = Vah = VBB =TS =27

]

Adhikesavan R -

https://www.geogebra.org/m/mfxhdpue
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Materials

. The fence he plans to use along the highway costs S2 per foot, while the fence for the

other three sides costs $1 per foot.

? What is the minimum expense?




Solution:

Let x equal the distance along the highway. The area

60000
Is 60,000 feet, which is th . x f
equals square feet, which means » is the R x ft

distance along one side of the field that is not the

60000

highway. The cost function is

60000 N 60000
X

Cost (x) =2x+x+

12
Cost (x) =3x+ 0000

By the AM-GM Inequality,

X

Cost (x) > 2\/(3x)(120000] =2+/360000 =2(600)=$1,200

The cost of fencing for any such rectangular plot is always greater than or equal to $1,200. Thus,

$1,200 is the minimum cost. It this amount when
12
3y 0000
X

, which means x = 200 feet. So the plot of land is 200 feet along the highway and 300 feet along

the side to the highway.

Note

Vocabulary: Fence (3 1), Plot (- B % #* e172 3+ ), Highway (% & = &), Minimum (& -] &),

Parallel (-* {7), Reach (i£ ¥]), Perpendicular(Z-z ).

Sentences:

1. Afarmer wants to fence in 60,000 square feet of land in a rectangular plot along a straight
highway. (- = B % ki % - B @ 8 0 % 3 F 21— B.60,000 T > & & e o)

2. How much of each type of fencing will he have to buy in order to keep expenses to a

minimum? (# I > F =% 5 CEMEE #F ?)
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