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=(9.8x2.5)(107%°)

=24.50 x 10°®
3 =2.450 x 10”7
ﬂ:(zj +5.5)(10°*)=0.4909 x 107
5.5x10 =4.909 X 10°®

c«’J!";LjJ.l‘/m;:Ld/b/{

pt- rty SETE R L AU L P S
0°C S 2 e bl K L UiEn L 2 64 &
A iUt 1960- b J’j{ =72(273.15 K)
erdpl S S JSLAe S By
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& o FUb_e /T (Crypton Laser) 17 o/
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L u,,wgf’d/,, UAS =L 8W~+ S
_ugjl“,v,llid’f

(Uncertainty in Lf.grﬁ o uvkj. 1.4
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(Scientific Notiation) F}U; - 1.4.1
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SEnl gz S L AR
0.00 000 000 000 000 000 000 000 166 gi/ <%
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1.940 1.93 1.95 AHL.JU»
1.995 2.05 1.94 BHLJL»
2.00 1.99 2.01 CH‘..JU;

§erB§ & et uns § L A7
u"‘ (- < dla d/ &uzﬁ (Significant Figures) (¥4
Ju"”p& SR (D Y 3y, PP
R u‘”/dfmlawd‘”fadw(c/www
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~‘Ldlefdfpw
e sl L LS s Susi §
UL Uk d
Ftassamy AL e Sl e n poE U ()
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PG SN L L TE s p e ()
S LU 0.03L U1t & b6 st
_ugc;ﬁfdyl:uufo.OSZAlc“./M
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_U*LMUMLJE
et B s /‘zi_:)u’ b~ 1¢Cwu/ (4)
e GBUE0.2000 s AU b
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B J Uy s u’/ { d" (Exact Numbers))lﬁ'db’ (5)
S UL Us k120 U Uil 24 _o (5
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(Addition and Subtraction) & ;24 3} ger
LS bW Ut & L 2 uH i
Qe S3FL G pot S oun ULk Ve

-n;wr‘(f‘{(fg

LGS 895 x 10°.46.65 x 10 1
St(6.65 x 10* +0.895 x109¥Z_b W7 SUicd
_u:/lgnul/&/ L‘;&}d:ﬂﬂlu}jﬂ

L b;ii@/u’lmu;’»ﬂ/
(6.65 + 0.895) x 10* = 7.545 x 10*

+3Cb JL%}JJ} @/)fd/”({)bﬂ”‘@)d‘

2.5x102-4.8x107°
=(2.5x102)-(0.48x107?)
=(2.5-0.48)x102 =2.02x102

(Significant Figure) e 75| 1.4.2

e b Wi G e AL P QL i
&~/3 J3l (Precise) g}.}:; él:: S ujy.ti.*.‘l (7
Lyigpi el Jfg ez (iUt (Accurate)
g KLMM/)/}IJ’ZJ

2 Jziﬁf h-«gf‘L uﬂ?/ ¥ (Precision) jk; J.}::
,J??-uj .{ﬂ'u;/c;g/»ugu:u}fd/u?gﬁ
BESE BAE LS ek (hccuracy) 5
ug/ﬁ{ J))’L JC""-LL .{,/“ul?,w J/Z_ (True Value)
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iy It/ F 1,93 91195 gcéff&;‘.w!‘a e
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S éf«é u}j.lg, le L“!/;;!/d'_f,"gﬂ (V*JJU:!/»
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- C]:la



11

L J‘(J 4.33 [,‘4}'}44, tb L 4 4334
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(Dimensional Analysis) » /; G 1.4.3
B e B LS UgEieh S M
YUl L e Tt en S e
JK’L (Factor Label Method) <2 ) J-""j (} A7 3 /L" Ul
J: je e lZ'LL;( (Unit Factor Method) <3 )’ L} 7
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Jie

?Jngu:cméuw;_‘gu(s in]éi?)!ﬂ’{{c«wug
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lin 1= 2.54 cm
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LM (Unit Factor) d// églu]»,: - d}L/‘d: 1
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_gz_b{uﬁ}}"ld’:’%m?(cl

b,/c,q/-"‘z@m(b/s inLM%J{;I:éJ}
S
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ol/ﬁdjyijéd}{

~20 = 20.000000 £2=2.000000: (5
(FEL 104 D32 Ltgéuﬁ {]u“"/wwl_,z
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oo/ J:J/WL}’[%} u‘{(f(c“ﬁ
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and Division of Significant Figures)
S e s 2SRt uF
gt e iUt e
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_‘43.1?/J’La~iul_uf‘tg'¢nﬂ¢h5”gup
e L& Sz ol der§ Ui $ S5
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2 () 24 h ><60m1n 60 s
1(ws) 1h 1 min

=2x%x24x60x60s

= 172800 s

(Law of Chemical u:!}L IS L}E‘..f 1.5
Combinations)
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(Law of Y76 ¥ S 1.5.1
Conservation of Mass)
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=W G Ui £ E5 & ke U
_.y/.:llb‘ &L ; =ty “Lﬁn K (Combustion Reactions)
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P e $Un
JK.,/('?J‘K/ 1.5.2

(Law of Definite Proportions)
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L Uxl-ls & (Joseph Proust)
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2 S
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d/cﬁujfg}?(Sng IGgJﬁ) d’fJﬁuL{g
“Lg?u;v,guﬁun‘ugéﬁtita(zg]dfvg
_1:2416:32:0 (5

(Gay Lussac's Law Jg.ﬁ;&’//(fu’j 1.5.4

of Gaseous Volumes)
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o ol S b2 S L
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A & o5z Sl

50 mL«c/%} 100 mL U1
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Molecular Masses)
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g d) (Relative Abundance) c«]"/(?/ L}/ Il qu?/‘
J A ;‘L/] by g § (Percent Occurence Cf)
s J/K{' #H L JC’*_‘L 8(0 J%jd/&g{u{ilb}l
LulM;JP/&JJU!J,!%:LnWTJJJgp

W uﬁfu@é‘_(/
e = & b
(amu) (%)
12 98.892 2¢
13.00335 1.108 3¢
14.00317 2x 1071 e

:fnJ’u%fuﬁmuJw&;u;}ﬂ’ug@w
(0.98892) (12 u) + (0.01108) (13.00335 u) +
(2 x 10712 (14.00317 W)
=12.011u
do § oS et Goran S P LA S
B b 2 e U e S St
_Utdn u.:”'{fiib’}fJU!JﬂJ}uz

(Molecular Mass) :«,{ dul- 1.7.3

Sn S KUt ooy Ut e laed QUL
il 4 Ll d L0 S St QU e
Jrbuise to e el e i
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L w (}’7«! d’.”j,’&, A:”" r‘i! 09, Kug o ‘ﬁ((Methane)
e Qo dpe & A s eed QUL dr
‘Q;{JUVJ(Methane)wf;r

=(12.011 u) + 4(1.008 u)
=16.043 u

=L 3US 1,08 A
=1 X(b"—'{,{u‘%’(j‘j}'}/j{%)+ 1 X(:‘.’,{U‘%’Jf’c{)

2 (1.008 u) + 16.00 u

(CH,)

18.02 u

ol/!ﬁdjyi:z:d}{

b
(Atomic Mass) og{ u‘:l 1.7.1

1Bl e Qo f S en Sop ed Y iy 2 d
g)&;cwugg%f-wz_nb{@%
u‘}i!c_ /*<«(Mass Spectrometry) uf b o;{d; o
I e o F L Jﬁjyémﬁ“f
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b Uk S el E S G ertofed S
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SUAUI S amu) 51 s’ Lo Ll F
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1 amu = 1.66056 x102* g

oﬂﬁmﬂg%ﬁ —1.6736x 10% g

ijﬁ:;&,,;’g,g:u:amu;w

_ 1.6736x10%g
1.66056x102' g

= 1.0078 amu
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15.995 amu = § 1 (°0) 16- ST, S
e

edod S 7 e b U6 w £ amu F T

(Average _eiweS  ooi) Lo < &U-o’/ (Unified Mass)
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1.1
e obed QUL L, Hy, 0¥
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=L S (€, 1, 09 ¥
=6(12.011u) + 12 (1.008 u) + 6 (16.00 u)
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(Formula Mass) «:«.{ U 1.7.4

34 (U« (Sodium Chloride) i’mgéﬁy.f_f 1A
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s Sae 1.9
(Percentage Composition)
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1.992648x10%g / '°C atom

=6.0221367 x10**atoms / mol

wﬁ‘..g:_'f% AIE .y K;w?d/uﬁ:w: 1 mol
=AU sl ”U?LJ (Avogadro Constant) k&5 363y “t
S10d L ic 14huy e bt Urbe i,
AL Uy ez 1AL S

602213670000000000000000

S s 3 UL FN U EIL AU
Gk

SuE e U

L6 E = 6.022 x10%(f1)

LU Z &g = 6.022 x10% (= UL L &g)
Jr

v = 6.022 x10% (UK Uso6 § 51 E3)
o L1651

e RIS Lal Galon 1,11 S8

Cusidoeimng L d Sy 5y
ML E Lioa tln b Tt ed §Ur
8[14'((Molar Mass):‘—;{)r‘d/u’lco;{u.‘.'rl/d/g)f
Uy /JUV/U%"uﬁu/z.ui’d)ﬁrogO/uﬁﬂ/’i‘L
-‘L&yzdﬁb‘éof,{
S
= § B

=18.02¢g
=585g¢g



t/ e Sudrd % w20
uk{u}ﬁld//vﬁ?g}gfuk{&ﬂj%{,u
E e

L okl =108~ 0

24.27¢g
=——==2.021

71.65¢
= 1998 _9 021
JrL ¥ =35483 g

L;xi.){c, qﬁﬁdﬁé@l}"b{;l :Sr/}

RN
-é -
X3

c/?L/(:chh‘gme;{cqz.ozl.f[

_+3nd’u2: 1:lrer’d ZH:C:cl
%/wvﬂ?:ﬂ;uﬁf&w;d‘(wgﬁ
D:lw l;J/J; &Ll J"‘( L. ...a/}:_ (Coefficient)

-~
pled 7 P! Lortb/erblS Y
-ﬂr;ﬁﬂ,;ﬁ/imy’g()"
CH,Cl e U6 K A£IE T Uy prineed U
iy QUL 1503
1 e 6 @
G Ut 1 § Ul S b vl A
e eIl £ on,o1 &
12.01 + 2 x 1.008 + 35.453
-49.48 ¢
éﬂjﬁ;c‘f«;fﬂ}”/sﬂf?‘:’]%{/f ®)
el  98.96¢
:«zfﬂr/li«ﬁ/;fl 49.48¢g
e nd LS L Ei ©
:E P QUL S
Ur/ts‘ﬁ/;it = CH,CL; n =2
b =, Lo

18
&JM&JM/K
x100 =52.14%

edae $ S P

x100=13.13%

el BEGFT

x100 =34.73%

_24.02¢g
46.068 g

_6.0a8g
46.068 g

_16.00¢g
46.068 g

S T L d Ay bt
-%rzE/J‘umngﬁg/Pum*[}M&f

Il LUl 1.9.1

(Empirical Formula for Molecular
Formula)

o~ u'(/ Lf( (Empirical Formula) U#%6 gﬁ./:‘:l vg
t‘/;;lﬁi/:/{j)wu};@/“uVL ALl bz |
Ll Ll it dUh e
PR

el §E Pl i bz | Sl
UL £ - Cﬁtg e U K€ S I (o
Siowrnpiedle b2 g o LU
_‘L&/&?U}JJJ’J|JC§‘

1.2 k-

sl o6 24.27% S K| 4.07% Ui L L
98.96 gl o § Ul JE ¥ 71.65%
S L/L!‘/@L}UVA!JQAI&J!_La

S

LSS S edio 3 SV
ﬁﬁ‘fn;f’fém‘ugfgw:’?{w&ut"f{
,?/,CI“A JI-J¢ 100 gég?u&{_/lﬂfdgwh
X 4.07 gt Ly 100 g £ Ul
- J’L‘«q/ﬁn.e‘s gnlfK2427 g
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;:l/r‘;d:yijéd/b'{

(Balancing a Chemical Equation)b/ u}l?/c«l)l/&y{
dkﬁﬂa St UL o S st £ 293 b Ui £ wtsls et il S w152 01 Jbr L 096 L f ed
:J.‘f"{) e AL ‘f{fé u?tm/ém u?wm{’%f_% C':b gu)l?’éﬁﬁ (Trial and Error) &> s d’fu?uu
L ST
=l g)il# (a) 4Fe(s) + 30, (g) — 2Fe,0,(s)
= lslrgil¥” (b) 2Mg(s) + O,(g) — 2MgO(s)
ehlagl#Z (o) P,(s) + 0,(g) - P,0,,(s)
Il (c).:,ut/g?_c‘, LIl uf{T/,lgw; AU U L U 15 () 281 () E sl
uf:fﬁ_:’/’u:/gég,!;uuf,ﬂ"iéé_/u)l}'”fu’!_uﬁ%légf:fl’ugug NP i e
2w I S s L J{ T L blrold §usl L U/‘u’/gf b ld 5 AL

P,(s)+50,(8) — P,0,,(s) <lslr)ils*

e G‘ﬁ b d/ 0P} ’5’"{./55 S J: Sounrelsbay _uf{»( (Combustion) Jl}'ﬂL C;H; (Propane) ufu/? - ’%T

- awt&g/,li’vf@jwmw :«ll@gjf:rfnl(Propane) cj};{ uk-&@.nﬁwj;éol}"hmo&@ lr,:’
' C3Hy (@) + 0,(g) — CO,(g) + H,OU) (e lslrefi5* )
Ung;_.l:aoutzufi CO, J}’u{l;éu’hu} ﬁ!s&cﬂ/guﬁal}@f{ faesS O 20 3\ad S0 i) U_Jlfzrj
C,H,(g) + 0,(g) — 3CO,(g) + H,00) -
Z gfuf& uﬁvagédg ,ﬁuj’ ("1185 gfuf% o~ :/LL@J/‘J:/Q tamS Ol g ddad SO gail e g, il 3",3
L um&m,ULAL&g“&LL/J’WE'sLu’»ui’»’g_:‘/ufb“i et S 12
C,H,(g) + O,(g) — 3CO,(g) + 4H,0(1)
Ji‘(uﬁ&y x1=45UCO, 8x2 = 6)@(’3 1o£u?/v’._5/"¢/b S O 20 310w S U o M4rﬁ
-Zun%lge,Ub«ozégééL/gwﬁl‘fﬁ10/6;“&
C,H,(g) +50,(g) — 3CO,(g) + 4H,0(1)
ZT:%I@/KU?J/LU}?»J;«DVJ! — Ol Sl S Osenl S i A e Ol glas 6}76&&@5(3
-q’fﬁl‘jfr?u’;/;!ﬁ!d@/f@
:“&L L/u)l}"abbf‘fu%&.ﬁ:‘?-uz G‘Cla d/uﬂf"m y’tﬂuws &) KJ"L /,U'L;»,»L?ut &:JUV(U‘.U{!
_Cﬁ(, gu:’u:iﬁ'/ (Subscript))ﬁ&:’u:u;’r‘/uécl}"’hu!c«l}b}“

e MO LK (FEE D U S ol
Kustird = 2l WG S U ATk =
SIinSgpEie Te vows L
fr’%!’_c‘_&nfbol.}’”g@,u;vég{ 55 g2e
S U1 - Bk (Combustion) (I 71§ (Methane)

e fd;?i“u,t/uﬂ;ﬂ

.,,ﬁ}gg; b/lﬁmég —F 1.10
(Stoichiometry and Stoichiometric
Calculations)

— s dtgj I3) (é&i —¢) Stoichiometry £
Jol e (s &) Metron sl (z:e §7) Stoicheion

2ASJEE S TS L U1 VY



1.3 .~

&L LiyZ = 31771 (Methane) o 16 g
bbbl (U

S

e el LI oo

CH,(g) +20,(g) — CO,(g)+2H,0(g)

g eibe Jrdiiae gl cH, ()

(Jr L8 cH, (@« Jbrl e hlr il e (i)

L (o J}f‘»é H,0(g)

J}"»L(HZO)&’E =2x(2+16)
=2x18=36¢g
18 g H,0 _

1 mol H,O

18g H,O
1mol H,O ‘nJ' V!

H,0)»1=18 gH,0 =
2mol H,O x

=2 x18g H,0 = 36g H,0

1.4 &~
Ll L2 gL ol i
oL umb/udrz’f

I&flb‘é c«l;l/(j&{.(
CH,(g) +20,(g) — CO,(g)+2H,0(g)
L nflraaglco, (@< 16gL CH,(g
[t s 16Ol Jr 1L CH, @]
Jr¥co, (@
1 mol CO,(g)
44¢ CO,(g)
= 0.5 mol CO, (g)
0.5 mol CO, (g) & 0.5 mol CH, (g) < !

LLi S22 gco, @l L un S
-L Un650.5 molL CH, (g)

=22g CO,(g)x

20

CH, (g) + 20,(g) —» CO,(g) + 2H,0(g)

91 b oSl Lf{" 231 (Methane) u“;fugg
féu}’-u'LMu)}wde/ﬂ) T35 6
A G a1 U b i
uuu{u’laj,/;i(g)q/&iufuf/.zﬁiz.m
m(s)‘?«“?g)‘d-i?'wauﬁ’:c)m-‘af i
_ugz_tgé(z)

ol b2 AL H,0 o,
Z/)U/’«U:f' LU{( (Stoichiometric Coefficients)
Vin o>t Mo -1l co,uicH,
6 (rs Al L iy &
-t

:Hr L bl S e
S Jru L o,@dr L6 cH,(g) e

Jr 0 £ H,0(g) 51 J» L1 € CO, (@)L S

¥
S =l L 0,(@dl LI ¥ CH,(g) o

= Ul L H,0(g) #1416 CO,(g) LS

= ol
SJUAL448LL0,(@224LLCH, (g e

(b e UL H,0(g) 414 L1 6 coy@ £ S

-
.

LS 2 x 326 L 0,(@16gL CH, (8 e
~Ut k2 x 18 gL H,0(g) 144 gL CO,(g)
FATUA Nl v s sa Suss i
e Peyls
cf = r=udde Ul

S 1y g

g
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3 mol H, (g)
1 mol N, (g)
=5.36 x 10° mol H,(g)

-< 4.96 x 10° mol Hy(g) S~UL <k u?
e J62 Bt fE e NPk (15 U
4.96 x 10° mol S (ol S Pi L &
-tf & NHy(g)J'e

- (3;)2 mol NH, (g)<3 mol H,, (g) va/).’.(

9 2 mol NH,(g)
3mol H,(g)

=3.30x10° mol NH,(g)
_$x ' 3.30x10° mol NH,(g)
Ve &S5 omr S b S Ut ﬂfctﬁ
i

17.86x10*mol N, x

4.96 x10°mol H,(g)

1 mol NHs (g) = 17.0 g NH, (g)
17.0 g NH, (g)
1 mol NH,(g)

=3.30x10° x17 g NH,(g)
=56.1x10° g NH,(g)
=56.1kg NH,

3.30 x 10° mol NH, (g) x

;«Ur‘gd)yf:cf—d}{

(Limiting Reagent) i J (= d».‘:; 1.10.1

IR JE IS bl I Llaé ;41.1'6)'&.49.‘;{:/3/
St kol & S QU i ez Ese
e I 0ol e JLJ»;/» Jw.,gu: cuﬂui!-cb-
Mf}pf Z:{)m{_‘a t’nﬁﬁruﬁ/lﬁf& Jl;’f*u-LL w7
S el dn G4 ot & Jinle bl
J:@%. Cbr JE12 S w-mzmwﬁf/
Jla?‘d,g;é Jlsle Q}/C}fﬁ!ﬁfd/thb a_g
- t’U-/ (Limiting Reagent) &

et e P U1 B b

= WEUE U 1.10.2
(Reactions in Solution)

-‘a&nuﬁuﬂﬁﬁu;d‘*/.Ja«ll'b'jé.bﬁ_tgéuﬁoﬂf:
Sie Gt FUIEE Yo de g d
(Concentration) J&/ gd}gug_ca L}lp u( /2 lbd:ﬂﬁfu(
J;'gu.:mu&»u(&dué_kgéguﬁané.;LJﬁg
e P e Z A= ot
(w/woo) 42 Beisk s S 1
AU 2
e /Uy 23
ey _4

_Q/;JWLMK.Q/:LL):@I?IZ"_T

1.5 k-

S1910.0 (k@) £ H, (g) 4150.0 kg L N, ()
= NH, @ e o Gb dinm,
S& S Bs fot S N st o i8S
LS s

S
Sl i Ll L Sy o
= Fo

N, (g) + 3H,(g) = 2NH,(g)

JrLN,

1000g N,, 9 1 mol N,,
lkgN, 28.0gN,

=50.0kg N, x

=17.86 x10% mol

JrlH,
1mol H,
2.016gH,

= 4.96x10° mol

1mol Ny(g) L fe MLl lsbn il i
17.86 x N, & 1t /613 mol Hy(g) ¥
IS UI L H, (@) 6 L v 107

1000gH,

=10.00kg H, x
chi 1kgH,




L

-

(Molarity) <sy¥ s .3
Wrbe Metuie (6186 b SUéInlie ory
FUrd# S deStpoas et
L Ul-csdfurd
woSul F
(U D6 J¥
w JFIMEE U & LUl b P
_re bt J#FE 02 Mfle 1€ NaOH
¥ NaOH % J¥ 1« b 1 M NaOH
WEFHLUEL L JF 02 Mo 522 1mol
-u:/”‘tgdro.zaiNaOH
¥ L unl 0.2 NaoHU L U1
_Butls
Kd)l; (1 M NaOHr(Concentrated)fd/u:I‘?l
> Un Jr 0.2 £ NaOH Ut U € U4 (; i
e (Pl 2 At
&£+ 1 mol = 1000 mL} 1 L

e (M=

:‘g;ﬁr‘o.z mol ¥

1000 mL
1 mol

x 0.2 mol

=200 mL

Al e 200 mLL 1 M NaOH e 1
“i 1 S b W LE

M, x V, = M, x V, iUy $of Ll 2 L)
- u}!qw/%f}@V/ﬂMuW(‘al:‘:lggdlﬁ/!
o)

M, = 0.2; V, = 1000 mL, M, = 1.0, V,?

L E AL I

0.2Mx 1000 mL =1.0M x V,

V. = 0.2 M x1000 mL

"V, =200 mL
1.0M

22

(Mass Per Cent) J@ 39 s..-g.af .1

4;,(3[7 JJ‘(?L/JWI/&/&J’;)}’:

M&a{: ﬂ x 100
=LSU¥
1.6

LS S8 gé&g/cz slad
o ue § el § (Sotute) - bl WU JF

=

S

dedfa L2901
=¥

- 8 x100
2 gL A+18 gL ()

=28 1100=10%
20g

=10%

(Mole Fraction) ywS Js .2
L J# o5 S us L (Component) 17 ALl
SFSBE AL ugﬁ-‘a e st S S Uy
Ay g e Aol Ul gt Bl
:JUMJ:;’,?/,WJ_/U/JB
oSl a
s urd J¥

LN

AUrd A

n, +ng

/J/JB: )l,vjd/u)}"LB
sdSudrd J#

n, +ng
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=0 ) oSl f
e F g

1.8 L~

¥ 1.25 gm0 §J¥ 3 ML Nac
e fologeind

JS

M = 3 mol L™
NaClJ“J# 1L =3x585=1755¢

=dd

=dSU# 1L = 1000 x 1.25 = 1250 g
(=30 = 1.25 g mLY)
el ALt J# = 1250 - 175.5

=10745¢g

ol oSl f
LS ke

3 mol
 1.0745 kg

=2.79m

al/;ﬁdijgidf{

200 mLolw § Usrd (NaomH) P USed

ax (U 100 mL) «(Dilution) 7 315 5 sl $ o2
Kol ﬂfrﬁo.z SE o ) P S e
#-L NaOH sle J&Jf/lﬁ/‘ d/(d.l; ﬁ) (Solvent)
s Ul e (Concentration) J§/ u‘g -~ y/u.?/ m{

-/

1.7 &
by W JEL St L 215 ag L NaoH
$ NaOH -t & J 250 mLL JH S e

e Bl by

S
oSl F

(DA ¥
\ (=S Naon) oS NaOH)

0.250 L
_4g/40g 0.1mol _
© 0.250L 0.250L
= 0.4 mol L™

=04 M

“L/"Q VSR :.“/,,/JJ}"JJ&..«Q[L[/&}’

ez /Uy (M) =

o33 Bl o 1 1 6 A ok F
Bl Bl e YU L S A Q5K UFL s
- E§ (Stock Solution) Jo¥ St S UKL
Aot L el omecdir SIE LSS

ey A el K ron d

- ca'],?/uufl ngzf— J}L{ ..“ﬁ.frf

(Molality) -J%¥ s+ .4

Forrdi kel S I Qe d LU S

- L/};lﬁ;mcl-LL)lﬁJu}y‘é
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Lt Ao el § IS e b To A K&Juié;wiwf{%ﬂ%»ww}{
u:ui')lpwd/ul._ :/5!‘}’:/“.];;’:%t‘(ggguﬁui')lpufﬁtat‘nul.uﬁihg/:-‘at‘lgg;llb‘gu;:,&/fdb
LE Sk o d/ul.-uf{ L/}wayﬁugu’u‘;r, /5!@2’.% e Py ..,g:, u@)ﬁawu{]
el E ne el F1z g L el FE LS Ut A e Fo Sl upeTiely
/}!’(’lcgﬁ.‘f_uz i e &fj};‘sgjL’LG/ﬁ}ugﬁ'L/VULJL}}L)}b.r}.ij&&(}:@'&} J!
_uzg/.‘fﬁl?lU’:f/dbLB&QJLJTQJVZ/}!Q?LVLQ:_

(lziugKJjgéLLLud/w/uk‘u_% A JEUE U1 Pl T b Palbr KUl S s
Jﬂ/}lﬁc uﬁu!uj‘i‘,lpi.k(lbi Jj.k;,:, et &6 c&b gf/;wfuuwuﬁ dzug{luul
K,»ualm_%&@pwu?J./JL»M(U&JI;%Mub?uguﬁg;d/l,«gj/;v.u;’vug.ugz_ndwuuww
~(International System of Units) “r wJ '}Ul 04 l{u;f 1 '”LL U,l{/ 1 SIJ}?

z u“jg, Ju;;vﬁ"“a &n’ Jﬁziﬁ/:Jﬁ(ﬁjVL U>‘+ (e JL’ t//j/@/[/béulﬁlu: Lf@: .f)[
$EF 102 = 102, S .,gu’"k Jum,&ui'd//f_% Al Cr g s gﬂkﬁ;;méé S s
Lﬁ/tf(&?(ﬁ-% t’lg&U/KLﬁzrlE]uVTgL/;;lguf(Scintific Notation]f:/“(jxl/:’;!ﬁluzu_%én
Uy K:[uuwmd'jg e A OB Ui b L L uli Ut P b UK ol F i £
-Ladgt//gf“,«ﬂﬂr@g/uc(@vgéé(!:(g?'éu’!_ca&uuﬁé./;;lﬁuﬁur@ﬁé

K.,/lid““:’?u)b“w(fa!wc/’vwft},tamJuMKufufd;yéé;wék{{/?;wé Ursl ¥
JJL“?/J,)’JJZ!L uﬂﬁa’_uf¢}.,/un-u)t?,/5ég1/,luit? Kufu”fKJw&f‘uib“ Ker b sl
e Bedrba erted cl L vk ad 1§l Sh b Lok 1S KU
L A2 e bt et St d b SU1d &5 e sl e 12520 B
U:JL/JI::‘J&UVJJVV.Q‘LL &lg JJIB/I{JJ:‘GK(NaturaI Abundance):a}'/(j/;’u{u}’(g‘ﬂﬁ
QUL St §ed S peaild i bz | ot fioe O J‘u&/c"/u;:ﬁfuktrlﬁmr
e (Pl b QUL L e

FG 6.022 x 10%) .Lﬁir‘u%guwgf.:,usz./»J@&Uv‘ukuLl;é_ngguﬁrtbﬂLngwg
‘LL&U-/I moll{uﬁkolﬁuﬂf“a(}lgd}lﬁuﬁ

e eblr QL wits LIt &6 Uskar QL Ui st U e sl 2t ¥ e b (e
St L/dl@J}!ﬁWJ&lu’Lb&,ﬁuﬁ J@J/gu’;!u;fj/’}”r%/-‘a 8/(71/.;»[.}’”
SFAL UKo L J b bl g B el S Kol L 2| S o i
J.L‘jlm‘ad'ﬁlg Jrjl"‘(u:/lﬁ")ﬂ,@‘d/(;‘aﬂ:W)JL&‘M&)L VQLVQ/KJJ“LLL/JILUL@‘J/?
s ded oo Fo b uRpGe & Sonrdt Fines L JF L Fow
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25 ;‘«'/}‘ad}&%m{é u’/’/:/

:“é(PaJ&UVJJJ,%& 1.1
CH, () CO, () H,0 ()
S KM&&JJ/W&LI;L@LQuﬁ(NazsoLl).:éJ«'éﬁy 1.2
30.1% 3! (Iron) | 69.9% = UL LUt u%f“ér}'fu;ots Jé/;ﬁu ¥ TLL (tron) ¥ 1.3
“gd?{ 7dis
%%Gﬁﬁybﬁjjlﬁéégugﬂﬁ/gﬂ STk 1.4
_bWe i Jr L K )
_ZbllbUr16 g&gf{u’&lsfdyvgé K (i)
“Zbllei16 géﬁfélﬁ/uﬂrziwt{ (i)
nd £ t500 mL JHFYTA 03752 2 0 loKed 1§ (CH,COONa) 2SI Edr 1.5
< 82.0245 g mol = b s
1a1g Lz U A 3 Ur b €60 (Nitric Acid) L2 SFlszr ALl 16
- 69% 42 (3= L ISP Ut slemL !
?%GCnJ’lqu%//?Kc 100 gn (CuSO,) 28 1.7
_u“tso.1/;|69.9~,.;ﬂgq,a’:‘;&Juf{ﬁ,luﬁu:u%‘;é(}’”unsJUVK,‘L’LITmL‘L;’ 1.8
e oK (o) e d FIS AL S e st fioe 1.9
:.«;,Or‘ %:«}"f&ﬁ
34.9689 75.77 35C]
36.9659 24.23 s7C]
bt Ut L CHY T 110
WS url Uil )
SIS UdL s Pu L @)
IS P )
72 Lfffufltgé Sz 120 gL S ke ¥ €1, 0,) Ffmol LT 111
UL Lo t2.5 1L JF 0.25 ML U1Fe 0.793 kg L0 Methano) JS621 1.12
?@z/l{/}f
Uiee Gl Pascal) L S2 BKIs1S S bl Ut Pl d 50612 o 113
1Pa = IN m2ic fdwﬁ



-“ér)"’i;;uﬁfg?q_ 1034 g cmﬁ%{fw{ux i//ﬁl
?q.éwéb@ﬂ!w?q.wwsﬂ%/
12,[‘4@/})?&: (Multiples) St sl Us VJ:J.?/,C/

Sz &L
106 [Micro]}/..C/ L)
10° (Deca)§)s (i)
106 (Mega) € (iii)
1015 (Giga) &S (v)
10 (Femto)}"”:; (\%]

Sl '« (Significant Figures) Usx7 (5|

J>) (Corcinogenic) L Jb <& c&ﬁk Eoalbosl et d/ (CHCL,) G)/}Ku: A_fwgé d& Z %
_ui(a,bué &;{) 15 ppm:i/d/."dﬂ-_‘a Cl la?‘w(‘a wﬂ/[r_
-“é/;lbufﬂdc,bgé .:aafa,l (i)

Y (e ety ¢ Gt vl L ()

“é/;ﬂbu: F/“U;{L/f(ijg/ﬂ

0.0048 (i)

234,000 (ii)

8008 (iii)

500.0 (iv)

6.0012 (V)

:’%L’%)’EJU/M UyL U:J:J',.?/,Cf

0.0025 (i)

208 (ii)

5005 (iii)

126,000 (iv)

500.0 V)
2.0034 (vi)
E P EUrin G f e
34.216 (i)

10.4107 (ii)
0.04597 (iii)
2808 (iv)

1.14

1.15

1.16

1.18

1.19

1.20

26



27 PG AL

:u”rLngj"w?,;w@;‘g/p?ug;)Js@aw.&fféﬂjwuﬁuf:l’uf"'r"&!ﬁ/;l@;/"’té'é’?z 1.21
cJwa{TJu éa{d/cf’f’téif

16 g 14 g @)
32 ¢ 14 g (ii)
32¢g 28 g (iif)
80 g 28 g (iv)

_éugujﬁ'?‘gt‘ﬂu”w!Kuﬂ?&ﬂ?l&MJ’;/?;;!&!J@;ULQU& @
i ALdb Ut Ut S o)

D) 1Tkm=.ooviiiinininnnn. N = civeiiiinineninennes pm
() 1mg=.ccoivirninnnn. Kg =i, ng
(i) 1mL=....ccoeverrernnn.. L= dm ®

-2;_6_,L; K&bé’f{:& Zi.u'cf_ L.ji;/uﬁ2.00 ns?:‘LS.O x 108 m s‘ld.lfd/('j‘}://;l 1.22
_E s Uind Senda At U TSSO S oire EA + B, - AB UL 1.23
=U-200L B + (F1300LZA )
Jr3LlB + Jrala i
=U-100LB +41100 LA (i)
Jr2.5L B+Jr5LA (iv)
JrsLB+Jr25LA ®

Z.t:.l,j}"lr&flb‘ii c«bb‘é%@)’gzﬂi/ﬁ)@dﬁ Lﬂ;ﬁﬁl’&lj’/;lu@/"/télﬁ 1.24

N,(g) + 3H,(g) —» 2NH;(g)

7

Ked S e i & e S XL 315 1.00 x 10°g (St 315 2.00x10°6 1 @)
o
e it S S S U @)
?Jng,ﬁf@(wm Lzuf?u(,/i (iif)
‘U J}’dj 0.5 M Na, CO, /¢! 0.5 mol Na,CO,  1.25

uflgdi@(%££ol}/~l£&£?:uz£,/v@c;ﬁsﬁ;ﬁffl’é!ﬁ‘f101%@@1’(5&15/7 1.26
oL

:édﬁuﬁu{ﬂdw;’/&}g/ﬂ 1.27
28.7 pm (i)
15.15 pm (ii)

25365 mg (iii)



(rmlie IS Uit e S s i

1gAu(s) ()
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1 g of Cl(g) (iv)
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0.02856 x298.15x0.112
0.5785

(i)
5 x 5.364 (i)

0.0125 + 0.7864 + 0.0215 (iii)

e S Uil Al ST Lzl Gl SIS s s1a61 & oy E Jsie 5 0in
N

et frlef bf

0.337%  35.96755 g mol!  “°Ar

0.063 % 37.96272 g mol™ 38AT

99.600 %  39.9624 gmol’  “Ar

52 g He (iii) 52 ud He ()J» 52 Ar (i]-é()’”;lﬁu(uklui‘.{t/;guﬁ‘]“}g/p
3.38 g4 Ll X F LA AGL 1t SE Pl il b 2 U TP ks
F100LL T Bt 1w SN oot aste et J 310.690 g XL T3
e flooc 11.6 gs6 (4STP)

U dU @) el SoY @ b Kkt

- CO, sl (CacCl,) 1’1&%&@1 JOS ol S JHITE HCl:q;fJK(?f
CaCO,(s) + 2HCl(aq) — CaCl,(aq) + CO,(g) + H,O(1)
?‘fmmo!u%(cwosééL/Jb?c}d/g‘;zs m1Z 0.75 M HCI

e Qe Gl g IS s i AL 2 32, 3K Mn0) XT3 P k. f
4HCl(aq) + MnO,(s) - 2H,0 (1) + MnCl, (aq) + CL(g)

s L SSGSE Lna AL 5.0 gL T35
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