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. 18: ;yanaen (H), medlwid (He), ledlsdlwid (Li), clufleSiwd (Be), ..., sl (C), Qimwpy (Fe), ...

- hydrogen (H), Helium (He), Lithium (Li), Berylium (Be), ..., Carbon (C), Iron (Fe), ...

T60IWLD FF60ILI6U6TD)I & SHEITITED 46015 Helium is made up of Helium atoms

. Coudlwenn) - LUHUGILMHET6T Sjiq LILIHL. BH60). atom - fundamental unit of matter

. Gouglwemm << U6 << 2_uilye) atom << gene << cell
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Compounds
.+ WHNFET + YHGFIF6 -> [b1] hydrogen + oxygen -> water
+ QT G601 LIV (PEVEHTnMISETTED 60TS)]. A compound is made up of its molecules
o Fl6L FH6OTIDMISETHLD PLPEVE For M) BHEITTED S 6TTEM6L. Some elements are made of molecules

. FMEUTM): BVSTF60, S G| F601, & GoTmifleot Examples: hydrogen, oxygen, chlorin
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Physical and chemical properties

. CGeauglonpow: H, + O, = H,O chemical change
. .. Gewun . Gledu | .
~ QlueTbmoo: FleoTo = BEWLD = eEIDLD physical change: solid, liquid, gas
GUIbEEL GRIbEEL
o QIWEOLITET (LPEDMESHETITED 67T DD T Lq ULIETIEU IUIMLIETOTL|H 6T ohysical properties
. B, SHLF6, 2_HSGHIen6D, blEBMSImlemney mass, density, melting point, b.p
. GoUDOIl6METTSHETTEL SAMIUIS o Lq UIEwI6U G6USLILIETOTL|SH 6T chemical reactions

+ IS GID, HMTSHSIUD, 6T1H1FH60, FIHLILIGGG6D acidity, basicity, combustion, rusting
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Measuring pnysical properties

QIWmLiwed 1. 0GB EHD SA6TEI(HSEHWD, QICWSHFTS 60

o+ SILIJ6Y = Mlemm / LIHLD6IT density = mass / volume

o LI(HLDETT = [HETID X SH&H6VID X 2_WITLD volume = length x breadth x height

o THEMIPLD MIEMMUILD Silq LILIEDL A6TTe5(H 6T length and mass are base measures

o LI(BLO@ID SALToUD eUHaNSS SA6mei([H6r volume and density are derived measures

o 12 mM; 6T600TIDGILILID SH6LSID 12 m; numerical value and unit
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International system of units (SI)

¢ I+ I = 36 Systeme International d'Unites
¢+ IllqLILIDL SH6VGSH6T Fundamental units

e [HEITLD DL m Length meter

o [HlemM FlGeoralymd kg Mass kilogram

. @mrD Al S Time secona

. GOleuLILIBlem6L bl 6L 6l 60T K Temperature kelvin

. QIM(HETETEY @Lomey gglel Amount of substance mole
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Conversion factors
1000 |
km = m m = km
| 1000
. 0.6214 . . |
Jkm =0.6214 emwev km = 60) LD 6V 60)LDOY = km
| 0.6214
1000

. OlFeoTemenT-0Gleny 462 km = 462 X s = 462,000 m

0.6214 : :
. = 462 X 1 606V = 287 6MLD6V
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Unit conversion

e6Mufesr Gaussid 299,792,458 m s~ L. eefl @@ BIOILSS\60 615560601 606D
Clgmemevemel HLH&SIMEG|?

: |
lemwev = 1609 m I —< YD

1 1609
1 Bl = 60s s =5®LI5]I_L'D

1 1 .
sT601 Gy, 299,792,458 m s~ = 299,792,458 X 6L | X | — IOl
1609 60

—1

| : : 60 : :
= 299,792,458 % ( 1600 66)LD61)) X (60 g‘p]uSh_LD‘l) = 299,792,458 X 6DV MHIOIL_LD

1609
=11, 179, 333 emw6d EIOIL_ D~
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Precise addition

10m+15g Qummermma
10m+ 15 km

15%10°m+1.0x10°m

323176 X 10° m+
212 x10°m
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Precise multiplication

6(H UL S5FleoT ST 8.35 m 61601160, BHSH60T FMMETENE HTET0TD.

27r

3 GILIT(TH ETH 60 L U6V & & Ml S 6T

22 1D 72 1D &6v01lG DTMIEOISH6NT.

2.000 X 3.142X8.35m=5247 —- 3525 m
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OlFLF WS
. Qangme 100 °C
. HfleT 2 HEHlen6v 0°C
. Bédimio _273.15 °C

LITFen 6ot (h

212 °F

32 °F

—459.67 °F

ol Temperature

b3 6V 6 60T
375.15 K
27515 K

0K

6LIL|MMTE SrLHIWILD
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Atomic mass

. SEIHODWNG (Simlw) ~ TH atomic mass unit (amuy)

.+ Slgomplemm: Feolwbd 4 U, siflob 12 U, e&GdlFer 16 u, ..., 2 Greoflwibd 238 u,...

. agtomic mass: helium 4 u, carbon 12 u, oxygen 16 u, ... uranium 238 u

. &flbw-12, &flbw-13, sHlow-14

o+ FIOOIL FSTEOTHON isotopes
- 1 u=C-12Ql6tr Hlemmuiled 128Q)60 6(H LIMIG)

+ H:1.008 u, C:12.01T u
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Molecular mass

. H,0:2H+ 0 =2x1.008u+ 15999 u = 18.015 u

. CH, :12.011u+4 x 1.008 u = 48.43 4
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SI: Amount of substance

. Qiomev Mole

. CQleor 12.011 g = CQeor p(m Giomev

. CHaQl6t1 16.043 g = CHaQler sp(p Giomey

. Gmedlgmlemm: C: 12.011, g CH4: 16.043 g Molar mass

. Slaubmlg Brmedlest etevor: N = 6.022 x 1023 Avogadro numbper

.+ Bo1F geilet Hlemm =1.674 x 1027 kg
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Balancing chemical equations

. CH, + 0, = CO, + H,0

.+ CaugaN PGB 01FH (DB &6 Stoichiometric coefficients
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Percentage composition

.+ TGV CoHeO 6T60TM 6V S 6L G6vTIDMIH 66T BTDHMIOISH ST DL HHSHENG HTET0D.

C, Qe
- CQler mrmmieSsid = 2. = @@D X 100 =
CHHOQ\etr elp60 s Fo mimlemm

H Qe mlem
. H@er mrpmieisod = 6. Dﬂ. 2 X 100 =
C>HO&)6t1 elp6v & dm mirslemm

- . O Qe Hlemm
- OQetr mmomieisibd = . . X 100 =
C,H;O8)601 elp6v&dm mirslemm
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Formula from composition

« 407%H, 24.27% C, 71.65% Cl 2_eten Garngslet Comedlmlenm 98.96 g eTetlen, g6
eLP6V G G MIEUTLILILIML_ 6L ST60TE.

. CFTG L HReor Mlemm 315601 GLOT 616V 65076707 P 61 F

.« C
. Cl

+ LS mieumwLLn(p: C H Cl
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Formula from composition

o 224% H, 26.7/% C, 711% O 2_smenn G&T0SSl601 CFNH6m6v16ULdl QUTWILILITL 6ML_ &HT600TS.

. @TD@J@S@@&Q@L'D: H:-C:0: 224:.26.7:71]

2.24 26.7 71.1
. Gumealldlsib: : : =22:22:44
1.008 12.011 15.999

.« GangememaupleumwiLitim: C H. O
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Concentration of solutions

.« Bumedlyw , Gwmedleuld Molarity, molality

& 60T oILIMm6Meor GLombl6V6voT6u0T & 6% H

~ Gmedigd, [M] =
HemIFeOleot LigpLoeor (L)

&H6mJolLIMHeTenr GLombleveoTeoTld6m H

_ @umedlevd, [m]| =
senrUuler Bleom (kg)
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A problem on concentration

« 1M QIpLLsSmIF0mESH 6 2 QeI 1T emeursr 0.2 M &amrFamned SWFlas 6Telal6mey

QBULSSHOTFO60 6T(HSGH bIHSCeusor(HLD? 6Teususe] HemrLLemw GarHsEeousuor(Hn?

: 615G 600601 GLOMELSH6TT GH6m617

¢ MG 6THF A6TT6UMETT Q(HLULISEHDTF6060IHHG 6T(H&HG6u6v0T(HLD?
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oummary

+ S60TIMmIGET ©leuelGeum) aNldlFMmIG6rTeL CTFTeUGTeL G&ITIDMISET 2 60TL M&5l60T 6.

o LIUOIUMmeT Coudluleunl s SeTTeL 23601d). 1600)HH6T GBS L6V D Tn M) 6T 2 600TLMTE60TM60T.

+  QUMLIETOTLS6T60T 6T600TDSHILILISHED6T A6TeIL_Lq.60T GHI6L6OIWLD EHmeTmIbLILG H6voTdH Bl (HH EmD.
o QUMD S6TI6T 360G DB EHH G AMOSHHIVS SN6VHMLIL| 6760TM O1FHSTID QHSHSMG.
+ GOUGSIDTMMMISEHBBMEOT FLO60TLIT(HEH6IT. FLDEOTTE S FLO60TLIM(HEB6NTI60T LILI6OTE 61T

.+ SEOHBIOM, eP6LEHInMIHlenm, Gomey, GmedlTd




