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With imaginary
numbers being ‘only’
a few hundred years
old, there is some variation in
the notations used in different
cultures. In the United States
the complex conjugate is
labelled z, while in

—1 is often called j instead of i.
= S

Write z and z* in terms

Find

Fi

BN

engineering the square root of |

Worked example 15.7 3

Show that both z + z* and zz* are always real.

real and imaginary parts

If z=x+ iy then the complex conjugate of z is given the
symbol z* and it equals x —iy.

On an Argand diagram, the conjugate is the reflection of the
original number in the real axis.

At first the concept of conjugates may not appear particularly
useful, but conjugate pairs have some very powerful properties.

Let z=x+ly, where x and y are real,
ls0 z' =x—iy

-

Zz e

of their**

z+z =(x+iy)+(x—iy) = 2x which Is real

nd zz*«* zz' =(x+iy)(x—iy) =

=x? —ixy +iyx—1"y?
= x% + y* which is real

a, b7 A% ), 2

L g e
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i o g
ﬂ+b1: S ——-'-ﬁ
2 et
B8 ()2t+4i=2—4i, —2+4i=—2—4
(2)6—9/=6+9i, —6—9i=—6+9i
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4ol SEel Wolgelld] B 41 ABHOE oadsed med F ¢ AL ACE M AYS 44
shz Aol QlojAl ool Aolh AH, R Ulgel WA BAS 533 volEe] lolAi F 3ol
ol HZaeh, S BDP mabAelAE nARAAeA 23k A%ske] Bl B AL AAE F g
G oI% 5 QUL Al 23 AL AN 4R2 9 A & F Ak (29 VS 0P =

For a polynomial equation @,x" +4d, x" +...+ax +a, =

_ﬂ.l:—l
a

]

(—1)“ a, .

a

"

« the sum of the roots is

« the product of the roots is

[2&IV-3] IBDP mItMolM nRiAlel Z23b AF=ele| A (Paul Fannon et

al,2012)

2) o)A A I o) A3

gy AN ME o)A AT oafe] Al Fek whlS WA Y RSl LFIAA HHS
ol QAR AAR S5 Hie e o] B3 Aojmr B =RoA A4S thEAle ¥k s
Aot e G E gHFony JNEL 59 JHEo| TEoR FAHH o] ofu AR ARl ke
AE & o don ofd HAES Fshe AL 7S Zo| ojdst=t o] wg- Fastth 53, o] T
Al At e olakgtret Aol AAAAE 4] Y3 BEAS ojdste WS I 22 AeE qE
o] BA AIE T JLE EoF7] Wi g dasitha B ¢ o

3) o 74A LA

Febehs ol Eolg Fotuol A Sag] el £ 1oAE BaAel} 23t ASste]
Aol # g e Lo DAYAA] B NG EHA AANA AL A Hme 3 A
AROIAE ke ALY AE Foie 242 Fa glow g e dd A FAL ol
AU Q54 ol geki 9ok sA% IBDP mabAelAl: thA e ohjel Aok 21 WA 2 R
WAAA BRI Qlen A4 ey £F ks 44 AF Fahs el 248 91 oY o
& Sof BDPIAAAE AFReAE ol 43 WA Fol, Aol A% WHe| Fol T 1oy AW
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Worked example 4.15

Consider the system of equations:
Ix+2y-2z=1
2x—4dy+z=4
x+yt+kz=a
(a) Find the set of values of k for which the system has a unique solution.

(b) For the value of k for which the system does not have a unique solution, find the value of
for which the system has infinitely many solutions.

(c) State the set of values of k and a for which the system has no solutions.

L) e 8
(G 3 D

CHe SHRIURIEA
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...... a
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In the above example it did not take long to find the first four ; Aol 0, SAEd A a0 7 2 s,
terms, But what if you had been asked to find the hundredth 4=a+ld ]
term? To do this efficiently we must move from the inductive +d=a+1d @+l
definition of arithmetic sequences to the deductive definition, =t hd=a il 3-8
We need to think about how arithmetic sequences are built up. s=etd=at8d B4-4+e
To get to the nth term we start at the first term and add on the )
G=ttd=a+m=Bd G-

common difference n - 1 times, This suggests a formula;

BEY P/ . 42 Aol 5
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010, BV 5740 (4ol Qe

w,=u+(n-1)d

a,=a+(n—-1)d (n=1,2 3 )
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Worked example 7.14

A geometric sequence has first term 2 and common ratio -3. What term has the value 43747

 omn el ]
Write the information given < —4874=2x(-B)

& o zizz-2x3)

Multiply both sides by -3 to make **

as an equation

the left hand side positive

Solve the equatio g
Ifm \hm<
_ log&561 _
T legm

(22 Iv-6] RE|L2t BRM(FEE 2|, 2014)2} IBDP LEtMollM SH|Fd
ol M (Paul Fannon et al.,2012)

A $ERAR APl #Fd hEE UE o, ek vl viA el SHed] S8FAR A
Ata glom el #eh A ahA GAN oAl EAE B Bl AH FHAmezy AT £A
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Be very careful when dealing with sequences and series questions.
[tis vital that you
+ identify whether it is a geometric or an arithmetic sequence

+ identify whether it is asking for a term in the sequence or the
sum of terms in the sequence

o interpret the information given in the question into equations,

One frequently examined topic is compound interest. This is about
savings or loans, where the interest added is a percentage of

age of the
current amount, As long as no other money is added or removed,

the value of the investment will follow 2 geometric sequence,

If the compound interest rate is p% then this is equivalent to a

ratio of r:l+l.
100
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olet,
n'd 39 A=FAE Sep s
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ol ARFo| a(1+7), #H|7H 1+ FHE A
Yojm2

5} L

HE An7i|e
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S=
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1. A
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o:] H;}Tﬂ T = T AT 9 Laws of exponents(A 4= H2)
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2D. Introducing logarithms(Z1¢] 47))
2E. Laws of logarithms(£ % 3])
o 21 HAS Wt

0L 2719 =3 44
o 219 55 4 O A ol

i
2= 02. 8=
- 3ERIE olsfet, oF BEY 5 9
s

D A%

Sebeh watAel ASREE FA ARATH AFAFES 223 A% FY} AFYHA #E F 9
0@ A5l glon ¥ w=Re BDPEANY 2AAFHY Bl £HS 2 vl gk ek 3
WAl ] Ago] B Al AFAFORRE A% AGE s T A SEAE A%
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= "9 29z} y=qo $3n glon] adxE Fa) ABHoR 44 oldd & 9
% A4 A9 Yok
[BDP swsbss AGAFOLIE A%e] e Adehe Ao felids Mzt AsATd e
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&9 A%, #e% en A9 34
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[e] = = -
G 42 9F 0, 2949 39 glo] dAE AN T3 1 AE )
2~ 2] O © =] = < 3 = S =]
g0 A4¥4E FEIT v BOP AL TAY o Se Andow dA ¥ LAl 483 3
= 2 MNE 2~ = 5 -
s Ta el ° A ol ¢ J=F st vk [2¥ V-9 IBDP w3 o] Aol a3k Ao
A Agk At a9 wE Aol
A number written in exponent form is one which explicitly g |
Tnokes Ifice: Mathematics is often
. e considered a subfecl
an nis ret.errsd to as the exponent or power without ambiguity.
a is referred to as the base However, the value of 0°
) il . y <y is undefermined; it depends
a'" is pronounced ‘a to the exponent 1’ or, more simply upon how you get there!
‘ato the nl
To investigate the rules of exponents let us consider an example:
Worked example 2.1 i
Simplify.
(a) a*xa* (b) a*=at (©) (rz‘)1 (d) a*+a’
f 9
‘ (a) a®xa* =(axaxaxa)x(axaxa)=a
by 8t = z ] a-
y @@+ =—=q
& Ax%a<axa a
2) (8%) =gt xa* %o =4a"
Use the idea from part (a) & &) () = ! :
M
(d) a*+a° =a(a+1) 3 /|
= oA
Ihe example above suggests some rules of exponents It is questionable
whether in part (d)
we have actually
e simplified the
ey { expression. Sometimes the
- — - - way mathematicians choose
¢ POINT 2 to simplify expressions is
governed by how it looks as
gt gh =gn-1 we\ as how it is used
\
These rules aré NOT §
(@m)r =g \ given in the FormUk‘ \
[ . J \ booklet. Naoke sure !
) . o . . X fhat you can use them 1
We can use Key point 2.3 to ]LIS[II’Y‘IhS interpretation of (\\ in both directions, eg
. " n 5 a
as the nth root of a, since (aﬂ) =an  =a. This is exactly the L ifyou see 2 \{20\; and i ‘x
. ) it rcs :
property we require of the nth root of a. So, we get the rule \ rewnies! can |
il \( you see (2°) you |
:(a’) . | '052 Both
[ rewrite ! tant!
\ ways wil be impor _J
R
N -
(2% IV-9] IBDP Mo X|4= A1t of&|(Paul Fannon et al.,2012)
2) =1

o] el o =b Ao RE 219 Ads Ay
o) o] A4S o)lgstd 219 AYE fxsty 9tk 21 TP SIS A8 HeH
o]7] wj&d o]} o] FAAQL o5 Faf ool HIakHs W, o HA olET  AS A
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o7 HQlth IBDP wIA 9] A9e B 1002 Zu
ARG o) e SEEAE UFA o AFEAL 219 NS o]fsld F
2 7450 girk [19 V-1012 IBDPSF S-2vhet mapxfel A 219 Aofof et

This restates the problem as ‘x is the positive value which when It is worth noting that the two most common bases have
squared gives 3. abbreviations for their logarithms.

Similarly, if asked to solve: g i ’ .
JABN Since we use a decimal system of counting, base 10 is the default

107=30 base for a logarithm, so that log, x is generally written more
you could use trial and improvement to seek a decimal value: Simply as just log x, called the common logarithm, Alsoe
10'=10 encountered in Section 2C, is considered the ‘natural base, and
10> =100 its counterpart the natural logarithm is denoted by In x.
So x is between 1 and 2:
10 =316 KEY POINT 2.9
107=39.8 log,, x is often written as log x.
107 =50.1

log, x is often written as In x.
So the answer is around 1.7.

However, just as with squares and square roots there is also a
function to answer the question ‘What is the number, which
when put as the exponent of 10, gives this value?’

The function is called a base-10 logarithm, written log,.
So in the above example: 10* =50 so x = log,, 50.
This means that y =10* may be re-expressed as x = logm(y).

In fact, the base involved need not be 10, but could be any
positive value other than 1.

KEY POINT 2.8

b=a* & x=log,b ‘

2E @ a>0, a#1 ), Y9I P Noj dfstel $4 =N BEs Aok o
A sht 24T ol = @8 BOR 3= N9 237} 81, o3& /)5
log, N log, N
@)EE ol Uehich ol N& log, N9l B i,

279 ¥o|
a>0, a+1, N>0Y of
a=N & z=log,N

[22! IV-10] IBDP 12t (Paul Fannon et al.,2012)2t <2|Li2t BtM(FE & 2|, 2014)0M 22| Mo

279 gUel BE NEE BE W, Sedes 3 b B9 BE 39S wolFn gon waelA

FYg ohrolFA @t TAL $AE B ANDTE 102 4 FHE0) 445 JAF F1 o) o83
4L BA AFATE A4S T & YES a ok BDPY ASE 29 4o B 39S 494
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=2 Eqatn BAS Fo 45 EL
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A Comparative Study of Mathematics Textbook Between 2009 Revised
Curriculum and IB Diploma Program
- The case of high school Algebra -
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The scientific technology developed rapidly and the internet became more popular, also, the world became interactive
with one another and the word ‘Global’ became popular and built a new paradigm. As the development of the society,
the ideal criteria for the competent student changed. Consequently, the attention for the globalized education increased.
From the points of view of mathematical education, it became a important task to be prepared for international
competitiveness for korean talented students. For theses reasons, this article analyzes the characteristics of IBDP and its
textbook, which is an international official curriculum and one of the actualizing method for internalization Korean high
school curriculum and text book, specifically, focusing on algebra part.

Especially, Korean curriculum textbooks and the Mathematical Higher Level textbooks of IBDP was compared and
analyzed. As a result, the depth and range of the content, standard level of the question, methods being used to explain
the concept, type of questions as well as teaching - learning method were analyzed and in each chapter of the algebra
we give meaningful result and proposed discussion.
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