TRACK 30

(30) #&7

xa-i—l

o+1

(1) fx“dxz +C (a®-1)

[(t#7A] The integral of x to the alpha dx equals x to the
alpha plus one over alpha plus one plus
a constant, for alpha different from minus one.

[FRHFDRA > B
TEHES & [the integral of ~]1. x“ [&[x to the alphal. Uichi>T. &3,
o+1
[The integral of x to the alpha dx]. atl | [x to the alpha plus one over

alpha plus onel. C [FFE#T. [aconstant]. FlelFZDFEFEFATICl, LIt
Do T. AAalF. [x to the alpha plus one over alpha plus one plus a
constant]l, 722U, #ll#RED (o # —1)(& [for alpha different from minus
onel, EiIEHD%Z [equals] TOKIFIEEDOD TH S,

(2) J‘}Cdxz log|x|+ C

#t#73]1 The integral of one over x dx equals the log of
the absolute value of x plus C.

BEHBORA Y M
£(1)Tla=—1)DBED. H(2)THB. %(; [one over x]. LIzhioT.

m38IF. [The integral of one over x dx]. |x| [&#EXHET [the absolute value of
x1. loglxl (F[the log of the absolute value of x], LiehioT. &&IE. [the
log of the absolute value of x plus Cl, 50 &EHIA% [equals] TOIKIFIFHEDD,
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(3) .[f() dx=log|f(x)|+C

[5t#7] The integral of f prime of x over f of x dx equals
the log of the absolute value of f of x plus
a constant.

[RAFDKRA > K]

FO) & IFof 112D ()& [Fprime of x]o [fdash of x] EFcFEHFWVNT &, Lic
HoTHEBIF. DBEDTFZ[overl TDHEE. [The integral of fprime of x over
Sfofx dxl.

[f(x)] 13 [the absolute value of fof x] C. log|f(x)| & [the log of the absolute
value of fof x], LichioT. HiZl&. [the log of the absolute value of fof x
plus a constant], A& GA%Z [equals] TORKIFIEEDD,

) JszlTadeIOg|x+ V¥ +a | +C, (a+0)

[5t#7] The integral of one over the square root of x
squared plus a dx equals the log of the absolute
value of x plus the square root of x squared
plus a plus a constant, for a different from zero.

5 5. |32
(5)I9x2—4d" 12108 3,55

[t#75]1 The integral of five over nine times x squared
minus four dx equals five over twelve times the
log of the absolute value of three x minus two
over three x plus two plus a constant.
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(6) Jxe"dxze"(x—l) +C

[5t#7] The integral of x times e to the x dx equals e to
the x times x minus one plus a constant.

@) I(Zezx+ cos 3x)dx= ez"+ésin 3x+C

#t# 73] The integral of two times e to the two x plus
cosine three x dx equals e to the two x plus one
over three times sine three x plus a constant.

. 9 o o
g (4sinx , _ 2sinx ‘1 sin x

Iy = -
cos’ x cos’ x 1+sinx

[ft#75] The integral of four sine squared x over cosine
cubed x dx equals two sine x over cosine
squared x plus the log of the absolute value of
one minus sine x over one plus sine x plus
a constant.

1 — —
9) Imdx—tanx secx+C

[(t#7] The integral of one over one plus sine x dx
equals tangent x minus secant x
plus a constant.



[BEHFFDRA 2V K] I

1 .
secx[— oS x] I& [secant (of) x] £5:D. i
0
.......................................................................................................... =
2
2 : R
(10) fcosec xdx=—cotx+C ;B
[ft#7] The integral of cosecant squared x dx equals 3;;
minus cotangent x plus a constant. : psl

FAADKRA Y K
cosec x[: L] [& [cosecant (of) x]. cotx[: L] |& [cotangent (of)
sin x tan x
x] £5DT,

A1) _[Zx tan 'xdxr= (1+¥)tan 'x—x+ C

#t# A1 The integral of two x times arc tangent x dx
equals one plus x squared all times
arc tangent x minus x plus a constant.
HHHDRA T K]
tan"' x [&[arc tangent (of) x] &5, EHEIC. sin”' x (X [arc sine (of) x].
cos ! x I [arc cosine (of) x] £558,

#{t= (recurrence formula)
(12) fsin” xdy= —;11 sin”  x+ J‘Sin"’2 xdx,(n>2)

i3] The integral of sine to the n x dx equals minus
one over n times sine to the n minus one x plus
the integral of sine to the n minus two x dx,
for n greater than or equal to two.

[J recurrence formula #{t=X



TRACK 1

Elements & Compounds

(1) %15

1. [FF (Atom)

1. Ernest Rutherford theorized that atoms have their charge

concentrated in a very small nucleus.
PR - SYTxr—RiE. BFH BEHERUIERC)
SVEFRZEL DI EZER DI,
[J Ernest Rutherford 7—=xA - ST 4—K (1871~ 19374,
Ta1—I-SYRESOYEFE, 1908F ./ —NUIELFETE
[(theorize IEFRZICH. ERLITD
[Jcharge =1
[ nucleus (pl. nuclei) REF#&Z. (&) #fEZ. D EBD). D 7-220-5974-F

2. Rutherford developed the planetary model of the atom which
put all the protons in the nucleus and kept the electrons

orbiting around the nucleus like planets around the sun.
SYT4—RiF, INTCOBFREFRICHOT, ABOADZELDREDLS
[CEBFHRFZOED DHEZD D FERFOREREERR .
[J planetary model ZXE&REY
[]proton [+
[Jelectron BF
[ orbit #1:8%Z[@ 2 cf. orbital #1:&
cf. The meteorological satellite orbits the earth every 24 hours.
[RBEF 24 FEC & ICHIKDED Z[Ed.
[Iplanet &2

3. Every atom has a radius of around 10"°’m and a mass of 107
—107%g.
EDFEFH, BKZ10 "' mDFERERE, 107 —10 PgDEEEHO TV S,
[latom RF
Oradius &
Omass B2
[(HDFH7]
107 ten to the (power of) minus ten
10 ten to the (power of) minus twenty-four
10 % ten to the (power of) minus twenty-two

107 —10"%  ten to the (power of) minus twenty-four to ten to the
(power of) minus twenty-two



4. The oxygen atom consists of eight each of protons, neutrons
and electrons.
BERRTFE. Z8EDBF - HitEF - BEFHS5TECWD,
[Joxygen E3=
[Jconsist of ~ ~H1'575D
[ proton &+
[(Jneutron =4%F
[Jelectron &F cf. positron (ZEF (BEFORKFC. TSRADERMZDHDOEF)

5. A proton and an electron are positively- and negatively-charged

particles, respectively.
fFFEEFIF. ENEN. IE - BAOEFZEHDHFCH D,
[ positively 1EIC. TS XIC
[Jnegatively &(C. ¥ XI(C
[Jcharge =1, EfEZzHD
[l particle ¥iF cf. elementary particle Z=HiF.
elementary particle physics =R F9IEZ. fine particle i+
[Irespectively ZNn<n

6. With the exception of the hydrogen atom, the nuclei of every
atom consist of at least one or more of both protons and
neutrons.

KRRFZRIE. RFORFHIE. BFEPEFENZNDELEDHIEME
NS TECWVD,

[0 hydrogen atom KZRRF

[(Onuclei nucleus (RF#. #faK) DEXHTE

7. The nucleus of the atom has a positive charge.
FEFRIFEDERZEH > TS,
[Ipositive charge IEDET cf. negative charge BD&E

8. Protons and neutrons are collectively referred to as nucleons.
BT EPEFIF. BRFEHRMEND,
[ be referred to as ~ ~&FEND, ~EMEND
[(Inucleon #%F (RFBROEEAIF. BFEPEFOHR)

9. Neutrons have no net electric charge and a mass slightly larger

than that of a proton.
FEFIE. ERZBIET. BFLADBOTHICEEHNKEL,
(I neutron F%F cf. neutron bomb F4%FIFs#, neutron star FI4F£
[(Inet IEBRD (© gross ETD. AR (5HD7cL)) JAHD)
cf. net weight [FIXES
[Jelectric charge &7
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. Alpha particles consist of two protons and two neutrons

. Atomic number is the same as the number of protons in the

. Electrons also have properties of both particles and waves.

. A proton is 1,840 times heavier in mass than an electron.

. The chemical properties of the atom strongly depend on its

. Isotopes have the same atomic humbers, but different

. A scanning tunneling microscope (STM) is an instrument for
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bound together into a particle identical to a helium nucleus.
FIWT7HFE. AUDLRFHRERU T, Z2EDBFEPEFHHRESE Uik
FHE5TETWVD,

[Jalpha particle 77U 7HiF (NUDLRFRICHHET D)

[Jidentical to ~ ~&&<—HLTLD, ~EHBHEHRTHELW

nucleus.
FEFESE. EFREADBTFOHERUTH D,
[J atomic number RF&S cf. atomic structure RFiEE.
atomic bomb RF&E#. atomic energy RF. RF &l IxRILF—.
atomic power [RF/1. atomic submarine RF/EKfE
[Jthe same as ~ ~&@U
OO nucleus FEF#. (&) M@, &y (B39). &b

BFD. MFEED2DDREHZHO>TND,
[ property %4
[ particle ¥iF
[Jwave & cf. Particle-Wave duality ¥+ & RBID &4

BFFODEEF. BFD1,8408CTH 5,
[Imass BE cf. mass spectroscopy [analysis] BE0#T

outermost electrons.

FEFOEZEHHEF. RAREFISEIEEFELTVSD,
(I chemical property {EZ#HE cf. physical property ¥IErI4HE
[Jdepend on ~ ~(C#&EFT D
[Joutermost electron &NREF (—BIMUADHBEICFET BT

numbers of neutrons.
BMAIIBRI URFESED. PUHEFOHNELD,
[lisotope EfifF cf. deuterium EXE (Fa1—FTUDLA. BEH2. BAEE
D). tritium =2Kx=& (FUFD L. BEHS3. BRE T) [&. K3 (hydrogen.
BEXK1. BREH) ORGMETHD.

imaging surfaces at the atomic level of 0.1 nm lateral resolution

and 0.01 nm depth resolution.
EER MY RIVEERHER (STM) (. 0.1F/ X— NUDKFESEEE. 0.01F/
A—BNLDRE REEREE VD TR F LNV TOREDEIR{ LD O REFRE CTH Do



[Jscanning tunneling microscope (STM) E&Z b =)VEEHIE
EER b )VBERERE. R YOYEFES LS - E—Zwvt (Gerd Binnig
1947 F~) ERAADYEBZE/\( U vk - O—>— (Heinrich Rohrer
1933~20134F) [CKD>THEHBEIN. BOIFZDHEET1986F./—N) 2

Oinstrument &X&

Oimage BEi&{LT 2

[Jsurface F|E

[Jatomic level [RFL X)L

Onm (nanometer) 7./ X—KJU (107°m)

[J lateral resolution K53 #EE

[] depth resolution REDFRE

JFILh-E-Zvk N)yk - -B=7—

17. The STM is based on the concept of the quantum tunneling
effect.
STM &, EF bYRIVHIRDOBEZXICEDNTL S,
[ be based on ~ ~[CET<
[Jconcept #Ex
[Jquantum tunneling effect £F b2 xRJLHR

18. Individual atoms within materials are routinely imaged and

manipulated with the STM.
STMZRW3 &, MEOHFDELDRFZESLSERICERIETE. T, RBF
ZEDFNTERIFTDIEDHTED,

[Jindividual f84<®

(I material Y&, %

O routinely &<E@(C

O manipulate #F9 2. 1> hO—ILTD

19. A transmission electron microscope is a major analysis
method in a wide range of scientific fields such as physical,

biological and materials sciences.
ERMETFEME. YE - £ - MRRZEEORLVLWBIZSETICSNT. £
EFDIETT
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[Jtransmission electron microscope (TEM) &iBEYEFiEME
cf. light microscope J¢ZEEMER

[ analysis method 2#m%

[ scientific field #=Z0%F

(I biological £#=®D

[ materials science #HI&IZ. #MERZ

20. A transmission electron microscope is capable of observing
materials at a significantly-higher resolution by using the

small de Broglie wave of electrons.
FEIBTFIEMEE. BFONSHER - JOCRZEAVTVSDT. FEICHELD
FRRECHRIDEREN TE D,

[l observation #7%2

[ significantly-higher resolution FE&ICE WD #RRE

(] de Broglie wave K - JOA1 ¥

21. Laser cooling and trapping of neutral atoms is a rapidly

maturing and yet still expanding area of physics research.
L——4# 7z AV CRERFOMRE. 2RCHEELUYERRSEHF CTH DN
WEXEICIKZRRIT 2R FTEH 5.

[1laser cooling L—t'—7/4#]

(llaser trapping UL—Y— S vV I U—T—#HiE (L—Y iz R

WC. RFETCIEA Z 2 DEEE =K A THIE T DKl
[0 neutral atom 4R+
[Imaturing Ak
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@P TRACK2
2. 7t (Elements)

1. Elements are classified into metals, metalloids, and nonmetals.
TTERlE. R - F2RE - FEEICHESIND,
[Jbe classified into ~ ~(CH3EEND
[ metallic element £@tx (BHENEET. (LEYWZDLDEERB A4 VK

DPITVITHR)
O metalloid element *¥EEtHk GEEBETHRCIEHDN. EETHRDOEOZD
mIBD)

O non-metallic element JEEEITHR GEEITRUNDITR. —RICEFEDIEE
BT. SBTREMENZEDLDETFEAF U EEDTENEBW)

2. The periodic table is a very useful table describing the atoms

of every known element.
BEIRIE. DD O TVDITRTDITRDRFICOVWTEI NI, KERICIIDRT
Hd,

[] periodic table EHiz

3. The periodic table of elements consists of several periods and

some groups.

TROBBRE. WSO DEBHEENSTETLD,
[l period (Gtxk®D) FEH (EHEROEDS)
Clgroup (t=D) B (BHEIRODHEDAI)

4. The elements Li, Be, B, C, N, O, F, and Ne are all members of

the same period.
Li. Be. B. C. N. O. F. Ne O7txl¢. BIUAHRICEL TV,
[ lithium [1i0iom] UF DA ([25] Li)
O beryllium [bariliom] NXUUD /A ([5825] Be)
Oboron [baran] wosk ([E25] B)
(carbon [ké:rban] & ([525] C)
[Initrogen [nartrodzon] 23k ([525] N)
[Joxygen [&ksidson] B3 ([EE5S] O)
[ fluorine [fluorin] Zw3k ([:25] F)
Oneon [ni:an] x7> ([G25] Ne)

5. The elements He, Ne, and Ar are rather unreactive and are

gaseous at room temperature.

He. Ne. Ar ODt&(F. hEDRIGHENMEL . BECTIATH D,
O helium [hi:liom] "UD L ([:25] He)
[(Jargon [é:rgan] Z)LI> ([&E8] Ar)
Clunreactive (EZ¥WEH) KU, FERED
[Jgaseous HAD. ED
[Jat room temperature =EC
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6. The noble gases all have their outermost electron orbits full.
BAZADIRCIE. RIREFIEDLDIENTH D,
[Inoble gas &R (A#MAFK18&THEDONIDL (He). x4~ (Ne). 7))L
> (An. ZUT Y (Kn. F2/> Xe). S > (Rn) D6ITHRDIEFN)
[J outermost electron orbit &ANEEFHE

7. Silicon is the second most abundant element in the earth’s

crust by mass after oxygen.

TAR®RIE. BRICDWLT, R CTEEN2BBICEZLITHRTH D,
O silicon [siliken] 7%, YUY GEEETRE : [£5] Si)
[(Jabundant 8875, 8(CHD
[Jearth’s crust ithi
[Jby mass BET

8. The outermost electron orbital of silicon has four valence
electrons similar to that of carbon.

TARDRINZEFHIEE. KEICLT, 4 DDMMEFZEH>TLD,
[Jvalence electron fiE&EF

9. Silicon is the basis of the ubiquitous synthetic silicon-based

polymers called silicones.
TAREF, ECICTHHDYUID—V EFEFND T REDHEICULIEERRUY—
DOEBEXTH D,

[Ibasis EHEEL FWD

[Jubiquitous ECICTHHD. EDFICHFIET D

[J synthetic &M

[ silicon-based polymer 71 FZzH&(CLcRUN—

Osilicone YU d—> (BT AR=RUY—)

10. An alloy is a mixture or solid solution composed of a metal

and another element.

Ak, EEEMOTREDESYFIFEBEDETHD,
(alloy &%
(I mixture JB&%
(] solid solution &AM (BEWENEWVICH—ITAIFTE o EER)
[Jcomposed of ~ ~h'B5d. ~HHTECWVD

11. Steels are alloys of iron with the nonmetallic element carbon,

often with other elements deliberately added.
ML, BEIRBORRLDEERTHD. LIRFUE, thDOTHRHERMICHM
TN,

[steel X, XF—)U (BERFDEET. KFEN0.05~2.0%DHD%=
B9, kRUACHY VAV, 0L, ZyTb. EUITV, 8. 9T
TV NU S YUDVEEZRRICIGUTNZ D)

[Jdeliberately Hh&&, BHMIC



12.

. Elemental analysis can be qualitative and quantitative.

. A synthetic element is a chemical element that does not

. Synthetic elements are radioactive and decay rapidly into

. Electron affinity of the element generally increases across a

. Electronegativity is a chemical property that describes the

Elemental analysis is helpful to determine the structure of an
unknown compound, as well as to ascertain the structure
and purity of a synthesized compound.
TERAME. BRUEEYOBEPHEZBRAT DOCRIDEEDIC, KA
DILEYDIEEZRET DDICHERATH D,

[J elemental analysis T4

[J structure #&i&

[Jascertain #ATD. FHTS

[ purity #HE

[J synthesized &1/

TTRDMIE. EEDMEEEDHEITOIIENTED,
[] qualitative EM4HIZE
[Jquantitative 28975

occur naturally on earth, and can only be created artificially.
ATLTRE. IR EICBAICEEFERET. ATHICEIFEDHENSIEFETTERT
»d.

[J synthetic element ATt

lighter elements.

ALTERE, BHEZHFOTED, IICHEELTEDBVLTRICEODTLE S,
[Jradioactive BEIED. KAEEDD D
[Jdecay (BUNREMENY) BEIET D

period (row) in the periodic table.

TTROEBEBFHNAL. EHROER Bl) 2EH SAICITIFE—MNITEMT B.
[ electron affinity EF#H1/
Clrow 3l #&D3), #=F) (THD) 17 cf. column (75D) 5l

tendency of an atom or a functional group to attract electrons

towards itself.
BETREEG. FFOERENEFZSITTEIEGVVERTELFFETH D,
[J electronegativity Ef24E
[J chemical property {bZ414%
[Jtendency @@, &
[J functional group Bt
[(Jattract 515 E5. 51E[F5
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