A




FBFETIENF

e SEMSIE. E DY (material physics), %
D& . BHLS (electromagnetism). TBREK
(electromagnetic wave,J5(light) . IR P EF
(modern physics) N &E#DS




1.7 9, &5, ##0 (derivative, differential, integral, sum)
delta f/ finite difference of f

differential of x

Lldrda

—di(;:) \ dfoftedax

%5 dif f to dif =/ the partial derivative of f with respect to x/ round f round x

m D sub = of f/ the derivative of f with respect to x

0f(x)| small difference in the function f of x

i) f f(x)dz| the integral from a to b of f of x with respect to x
E double integral

E triple integral

@ circuital integral / integral round a closed circuit

Y%, ai| the sum from i equals one to n of a sub i/

the sum of all terms of @ sub ¢z from 2 equals one to 7 equals n

n . . . .
1T, “‘fl the product from ¢ equals one to n of a sub ¢/

the product of all terms of a sub ¢ from 7 equals one to ¢ equals n




1.8 FX, FFK (equation, inequality)
|31 ~ 7= 4r3| Thirty-one divided by seven is four with a remainder of three.

[4.1 —83=— 4.2] Four point one minus eight point three equals minus [negative] four point
two.

22 = 4] Two squared is four.

Two cubed is eight.

2:3=4:6| Two is to three as four is to six.
a equals b./ a is equal to b.

a is parallel to b.

Therefore a equals b.

...., since a equals b.
aistobascistod.
Three z plus two z equals five z.

[y =522 42c+ 4] y equals minus five x squared plus two z plus four.

[(a: +y)2 =22 4+2zy+ y”J
The quantity x plus y squared is x squared plus two zy plus y squared. 4/

Open parenthesis = plus y close parenthesis squared is z squared plus two zy plus y
squared.?

(= +y)(x —y) =2° — o
The quantity z plus y times the quantity z minus y equals = squared minus y squared.®

Open parenthesis = plus y close parenthesis, open parenthesis  minus y close parenthesis,
is equal to z squared minus y squared.?

z squared plus y squared equals z squared.®



hierarchical structure of matter
e atom, molecule

* electron, nucleus (pl. nuclei)
* proton, neutron, quark

* neutrino

element
 periodic table of the elements

* |sotope

— dating (age determination), such as radio
carbon dating (ration between 1°C and 14C)

* atomic mass unit (amu)
e compound, mixture



atomic hypothesis

 Feynman: If some cataclysm were to destroy
all scientific knowledge and only one
sentence could be passed on to the next
generation of creatures, the statement with
the most information in the least words would
ne, “All things are made of atoms - little
particles that move around in perpetual
motion, attracting each other when they are a
ittle distance apart, but repelling upon being
squeezed into one another.”
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H: HYdrogen

He: HElium

Li: LIthium

Be: beRYlium

B: BOron

C: CARbon

N: Nltrogen

O: OXygen

Oxide (CO2; CARbon diOx-
ide)

F: FLUorine

Ne: NEon

Na: SOdium

Mg: magNEsium

Al: aLUminum/aluMINium
aLLUmina

Si: Sllicon

P: PHOSphorus

S: SULfur

Cl: chLOrine

chLOride (NaCl, SOdium
chLOride)

Ar: ARgon

K: poTAssium

Ca: CALcium

Sc: SCANdium

Ti: tiTAnium

V: vaNAdium

valNAdate (NaVO3, SOdium
vaNAdate)

Cr: chROmium

Mn: MANganese/mangaNESE
MANganite (LaMnO3 LAN-
thanum MANganite)

Fe: Iron

Co: CObalt

Ni: Nlckel

Cu: COPper

Zn: zinc

Ga: GAllium

Ge: gerMAnium
As: ARsenic
ARsenide

Se: seLEnium
Br: BROmine
BROmide

Kr: KRYPton
Rb: ruBIDium
Sr: STRONtium
Y: YTtrium

Zr: zirCOnium
Nb: niObium

Mo: moLYBdenum

Tec: techNEtium
Ru: ruTHEnium
Rh: RHOdium
Pd: palLAdium
Ag: SILver

Cd: CADmium
In: INdium

Sn: tin

Sh: ANtimony
ANtimonide

Te: telLURIum
I[: IOdine

[0dide, Nal (SOdium IO-

dide)
Xe: XEnon



three forms of matter

 solid, liquid, gas
 solid: crystal structure, lattice
* liquid
— Archimedes’ principle: An immersed object is

buoyed up by a force equal to the weight of the
fluid it displaces.

— buoyant force

— Pascal’s principle: A change in pressure at any
point in an enclosed fluid at rest is transmitted
undiminished to all points in the fluid.



gas

* gas
— atmosphere, atmospheric pressure,
barometer, ozone layer

— Bernoulli’'s principle: When the speed of a
fluid increases, internal pressure in the
fluid decreases.

— Boyle’s law: The product of pressure and
volume for a given mass of gas is a
constant as long as the temperature
doesn’t change.



FRES K%

 What are the three forms of matter?
« Read the following equations.
~Ex)  2°=X"+4V°
« z squared equals x squared plus y square. (Fu#ksniLy)
5:2=10:4
102/51=2

y=ax’+bx+c

y =ax’



