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f > pIore Preci.se

?hysicd ( Pro Fe{éi-es
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Tnkensive Exkensive 4
doesn Jepéﬂap L cﬁepena on the amoun
qu axwhvun{' aF :u,>5£'anc€~ 0; Su’osl'aﬂ(’e

‘ G- e heat » mass » +~
e’3~ éem,oem[ure, dens:ﬁjy--- e:g volumes

/W — inkensive = mass :Jéﬂﬂ‘;j)
e xkensive voluwe

ke . S lquids2
KDensil’cj = ,/V{dSS] uniks: fj/ML 4 f’m\s,
e

Vo lum 9/(;&’\/‘?"‘5 50”6/5

3

- Jensil'g WA WA Aol 1.0 9 /W)L
3 {9reaP65£' chns‘uF:j anong )

elemenls

~ densi kY of Osmium - 22.6 ﬁ/éw’

3 Fgcl“ars oF J@HS”’&?
) Temperczl’v“’e i

f ik incressE —

le density decrease

the velume (N cyease —2 b

_>+the Jensily (ncreese,

2) P?essr"? " s — the yolume decvease
(f_ft M<

.vl)éﬂ Satety RKules ( 6— 10) 772@5/.}75
% Laborcfl’o"’\j Tec[/m/quej UZ-—M)
S Significant Figures (149—152)




[7] Formula of a Hydvate

¥ Hydrate : is a compound thal has erystallized Fron
AgGUEOUS SOlu&for) win\ vuedkl:j boumc[ water
molecules contained in the crﬂsl:d(,-
Transi Eion wekal salls tas cuSO4.5 H20

NOH’ éransil'w meéal 55(&5 L as l\/a CZHZOZ' 3 Hg@

%Hlum& > a c/asg dﬁ I’lgdlral'ésp WH:LI Hfze genera( ﬁormu/q
(M'M"'(SOH)Z' )(Hg(j)

] 4 -
M : univalent cqbion
0 ‘
M s Erd ‘/@‘eﬂt’ cakion

6)(&1»4449/6 : KAL/SﬁH)z ]2 Hz@'

* Hyﬂlfdl'e ——b—eil;——% aﬂl’ljc{fouj (wi&f/ldwb waizev)
6'9 CV‘SGH‘EH?_@ _l’_‘e;“_,{:_? Cu504 +5HZO

(blue) W [white)

Hgdm!e *—M——a amhya’raus + Hg_@ (HEJMP& r | H/um)
mass (Hya’/m‘e) - pass (anhjd[fous) +maSS(H2(;D> ‘H‘f samée

*Z or[ water of — maSS(W"ée‘() X 1007
Cﬂj,g[—a“i-zal*ion %’jmaﬁ nmass (hydrdl’e) G

X value afF ¥ = mabed water)
maoles (an throus)



V@MP“’"@Z Formula of an Oxide

Mg bumed in air

K& (02}N2>
madgnest um Wldgw«?Sium
nitridle 3 oxide

v
Mg, N2 + 6 Ha0 — %.leﬂ)z*j—ﬁ’%f

(Z{Se: o’i‘;mas paper— blqe)
Mg(ot), + Heat —|MgO - H-0

:—#ca(l*hougln the amount O/(/\/Z) in the air s approx{mal'elj
L times thal of (&) move oxide than niktride is Pormed
when an active metal g bu”rnec/ in Ay — the reasen

is the Supefjcr’ Yeackiveég at (02)‘
B/V]g 4O, —> 2 Mgﬂ
riass o/[MgO) = hass fof FHgHEEH of Op

—bo detevmine the empirical formula:

\-Lind  prasses of /V’q? Oz

Z’L‘I’)@w cafcu[dée mwmb@r’ af Wto/es o/ Mj; 02 /ﬂ”olfsf _’Z/'._.is.s-)
M.
3- Mg OV, L
s of 5 T meles oF i e (nem) =t
7 0
mass /. of in bhe exide = Mﬂ)— Xloo) = i .
s /. X‘{% z{jﬁ( a3} 4 = xpermentally
meass Y. O[M ;ﬂéh? OY{G!e = m(Mg) X(OOZ __@ t’l Y ”
Y Mesn (M0) fgf»fiflﬁ 239

/. erfey = ' X2~ 7(‘\ X160 /.
@%Prue value
% cover of the crueible is S“,@hk(& open —> because opening the
cover too far  gllow the metal bo  opnblame .
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,.(each‘on befr‘weey) /cwo hga’mkzs as the /'ao//ow -

(NasPO4. 12 H20 8 BaCl,.2 HeO)
[2 Nat; P04 + 2 BaCls —— Bay[Pou), +€ Nacl |

% (limmng n:a(l'ank))q 28 AP

MD‘KS 0[ Nﬂg P@q = prudSy OF NG;POA - nN -
M. (Wa, Pou-12H:0) wre
fW%s
Mé{ts o( Bﬁflz = mM4ass éf B@Cig,: N
BﬁCLZ_

M. [ Bacly-2Hz0)

in{ il
_ :’q);‘\ﬂl‘ g LI)JLU"@\’J-‘ z".’)\p\){:').i)yg)-( (“‘"z' fQJ

" waspOu Neact,
s
2

(HmiHnj) ()»Qf&‘ PV
(e)(cess) oxg)‘-w‘ 972
(5dflzﬂ Na3ﬁ94)<}9\—?c}$@3\“ o8t 2 lp b W (limiting % ex<e55) Y Y s
limiting «— 2oloty 2y ¢ Q>€ \Oupl 2 w\g?af\bts
XSS e— I B Basp L Bl (Precipitate)

4%(6)056 of heal:inﬁ Lthe miytuare — to 8e€ [ar’je Pa/}icle Size.

% Purpese of washing the pre cipitate with het water —
to loni 22 [\deL aﬂd’ fﬂl'/tt‘el’ Ba;tPOA),_ on/ﬂ .

:'JDMQSS XO[V Ba(,Z.Zszz mass 61[ gdclz X{OOZ
total wraass(m i)(éure) / M'Xl’tﬂe
/

of NazPOa. 12H20 = 1225 NasPs__ y o0,
Fokbal mass (mixture)

= mass /-



[6] plerination f Acetic fcid in Vinegar
—Vinfgar s a dilute solution of ace£4‘¢ acid (cHzcooH)
in  water .
% number of moles (n):
> A= Mo/ar/!fj ¥ Volume /Zi‘é@rs}
n=M x VU 5 for a solubion

—> ] = n1ass
pislar nia$s

n=- na1_  _ " Loy a Fur( cubstarice .
1'% (colorless) i o
f 4(’ ! : . ‘ colorl{€s 11N acl
% Indicator P/ﬂeno/fphtha/em <[p2nl<) .

@&Q”J‘W zation of NaOH solution :
 becsse dacth 15 secondary standod soation . and it

absorbs Wloiﬂ‘ure /;'01/"’ 'aréwmsphe}’é‘

S0 we sé-ama,arc/ize it with Primarfj SlLdnJayJ {KHP)
poéagsium h{jcﬂ’fogen p]/:H'\alalre /ha; the forraua k/—lcggqaq)

KHCﬂH"@""’N“OH — Xt Na chHL,OL, + Hz0

n

paoH = "'kHP
¥y\J = X—
M T

J[_ED]M@” Pereenl: op acekic acfc/ in ane@ar:
cHs COOH + NaOH S cH3COONa + H20

P

N — ¥
cHzcooH NaOH

(Mx V) = (M * Vyaot

CHzooH
mass 7 of ’ace’r"'c — mass of acetic acid in iLX_—EOO-: w-)éldoy-
acid in vinegarl mass of 1L vinegar d *V
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The Neubralizing Capacity of fokacid Tablels

— Antacids are weak bases — becaquse S#ronﬁ bases will react
with HCl in an exothermic reaction and 5€rom9 oa ses
cre corvesive substances.

F\néac}a’

e

s

obher i'ne’ re a‘ien ki—

—

ackive n‘mjrea’fenl:s 4
KAA 'I,f/a\/orfnﬁ agen(“s
\f AR bs bances Lo seothe
Yﬂgéﬁl ["ja/le}ﬁ,eS S mel«a[ cafl’al’)a!’es qu wa/fs cmc/ ﬁﬂfﬂﬂ
Mﬁ (OH)Z"I—ZHCZ %Mgaz 4+ JH20 C__g_Q_O_g_'/’ZH([ —-’Caa[z*[j?g:';@z - tl’le Sé’OMﬂc’/ﬂ .
) (%] —+ I
AI(UH);—P?HC/ —A[Cl; + 2H,0 _/\Lq_{-I_C_Oz+HCl—>N 4 Binders Lo heu

éboifing is 'ﬁMPO'“LLﬁﬂ['-‘ tablel fogel“he}’.

mhn“ch canverl—ecd te ”"e Wed\k adc[ (HZCQ:)

[ H2.C03 = CO, + Hz@] w hich reacks with NadH .

"Y&ﬂ(l’eﬁ/ wiH’l ;
Hﬁf&aty antacid ( ﬂsa@,ole) -
(na) &y Litrated with _—2 Back - bitratior
Na C)H. (n B)

Tnsam‘ok =Np-nNg

)?ful*rdﬁzf"ﬁ capac([—j _ moles o/’% HC ! ”@&‘ﬂ“/ (mol/g)

=_to peutralize aﬂfac'ﬂc’{
O'[l é . ra
an cacm’ hiass oF anteacid

X Iﬂ@’fcafcﬂ — branﬂaé_/vzjmo[ Llue

(961"“."/) . ( blue)
in acidic solutier =

solution



@ Vitamin C Aﬂéilfjsfs
F+Vitamin C (g Hg 06)‘-’ = regl’ucmﬁ properties of wvik. (,
o cq“ec-y (qsc,orbfc e_(_c;\g,) useg’ Lo amatgsis(euew il is an qdcl)
AAD bgca wse £h€r€ e GH’\QV
qC"ié{S P(CSQ!’J& N F'ood)‘s H’ld& U.)OutJ
intarfe(e w(t'/\ e Se\eckiue
Jetermmation of vik. C .

R —
in bhis experiment :—

ﬁE‘ﬂMﬁ(’(GH S‘-c:" axiafiz§n3 aﬁenés
- - + = ‘ e e
|- 70, + S UH 4 =, 3T + 2 HeO (gek reuced);

(CXcesés) ;c’:ji::ﬂ) (reeL brow) 103: (séronj}
% Is (m{f&”

° Nﬂ&@)’ 50{(1!9(6 .

» Powerful recs/uciVIj aﬁenl:

L i +

- C : ?,, » .
2 gl4$05(qm+ I7 4 Hy0 —> C HgOy +351 + 2H B pm—
5- 25,0 yoxeess Iy ——> 31 + S0 (get_oxidizedl):

(Inchicator - starch = deep blue — olor Iess) Céﬁigqf
* Sum mar& o (ewJPo,'ﬂé) I 5
Sz Oz

! - - CJH O I’ c(‘?cﬂ wi bh fé.C
IO_? -+ I o > 13’ / Fd ( i F v )
execess e
50%[%’ N
”""520;2" (Ig Hmf?a’ w&‘é[/l 52@5)

Ig = T?‘ 7 Ij:

re cl‘(&’ ) 1 .
(( ﬂvi{'qw::{gh) total excesS ( EG‘CK bibrat loV))
# 1. =z 4 A meles of 105 . frov equation 1
({:oéa()
T [ reacked kb : : . C O .. P e wakion !
# I” (vilwm:i CL = # proles ¢ é Hs 6 ’
i : a equekion
# I; (é)(cess) = __‘Zjé# proles 61[' 5303 e Frem 9 2

/. mass of Vik-C in sample = 2772 vit € x (007

: mass sew /a/e

s s ‘\};/" & = Wé/ef 6[ Ullé- 'l * //,.m Ul{ C(‘qéglt’WOl«J
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—»H)e active Mgfedlfeﬂf n Mos!: chlorine bleasiches is SoJiuym

kvPoch/orilte NaOocl (o cio) .

[B] Standardization of FhiosulPate solution s
becise  S.05% mray be oxidized by oxygen or by

bacterial ackion - dichramale
. 5,077 standardize with primary standard (eg. TCrZO;:,

% Equabions ()CrO+q 1 + 16 H — 2% 217 +7 H:0
Q2502 + Ts —>31 +5:05
%&2072”4. RN e Cri' 47 HO + % Sédﬂgi%q>

‘(ee,ua br

O; % — & % moles hy. - Y

" indica bor Cpayk .(,.,‘éye‘(»{on; ‘jellow—grecn

¥ ¥ ks o &

- (*i(fr’ahaﬂ [ . , =
C_,f)_lflis_ Y@AW SZHOW (stach) blue (515322) (C"g*w/"")
- -

Mszo}‘z- = s les of $:0: 6xie/izing agen ts

Vslume (Likers) clo™ , Is,

: C}’z@ &

Qnal«jsif of bleach Solubion = reJu:niZjeﬂ@g

*E‘lua[’i\ons @ C/OF“" s I . 2H+‘—"9 I: +cCi " Hz@ Iﬂ? 51032_

red- rowh
@T; + 252632“-—/—9 3L + 54062_

ccs(or(e&S
§ - oyt - - et ionic
¥ 610 +Z.§20«§2 +ZH . ol 4—51,0524./-/30](2;“;('?0”>
X ¥ males C‘>/B clo - L psles =F 52_032‘

Colers bibration (o incdicator. dark _tibration le<s
- red WSQ ~ (SEarcF) blue (S‘zc)?z') h i

>M< - - e leg a[ & ha - - h i
L Jf-ﬁ,m) P (Liker:} XMcj"i‘qul = Mj;;«cj('ec' * Ofiiwl'lél;l ﬁaclzir
Mass h NaClO = Muigpal ¥Mwm_ xj00% | m‘soﬂ/fgll\ib

Jens?l:‘lj(o/) ¥ (000 g 235 085

S
3,&5)‘

™~ S
¥
- =



Molar Mass of a Volatile Licfur'o/(fn):gzjj)

+* al, STP (_SEqn@,arg, [—emperaéuke __Fyesgu\fe) cdm;’,'é;oﬂs:-

T=0T1T =
C = 278K = Valume of ideal gas = 22.4 L
P: 1 6?{14/!

X Qases behaye ;Jeq({y at :
= VEry (0w pressure

- very hiﬁh l:empeméu\re~

)P.V-:n RL/ ideal gas law |

- 1 qktm = FE0 mmHg - 440 boyr

P: Pressure in (atm)

Ve Vslume in (L:'Fer;)

ne. number o; nioles

: Loatm
(R. 845 caﬂJ!aV)(’ = a.0 321 ol K

T tewperature in (K) = a2 K= 4275

)= mass (M) ,______> {M: mglf‘ W': n gram s
pvlar mass(M PV M (9/r\/ld[)

ensi by |. :M) — OJ:E—/—-{— :
olewsi by () o o & di(9/L)

Uo/bln/lf (V
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- Heal PFlows are measured by (Calov}vmeéfd,

T

- In the calorinieter , a small sluam&iéy of heal ety be
[;YaWS/evrec{ to*%alovipeter ibse £, Wecprt the metal wive
u;d For Jl—fvrinﬁ ,or ko the Lherniometer . Therefare the
calovipieber will be thbr@'ée‘;“

g/ grs o Ay a{uanHl'j of heat reqw“veo/ to
I”Zﬂl“{véflej m&aSS A.‘Se the L‘fZVWP@i’ﬂéw/e of one gram
B _heat

= oF Lthe substance l:vj 1c
....... BT (anit—= T/9.C)
EA] De['erminal'l\oﬂ o/ l“ /76 f’!ecm" capacf Pj eﬂ ca /orfmeéer[(a/ibm/iaa:

Heal tost = Heat gained — (conservation of energy)

01« warm wabey & 7(<>IJ waber + qcalor;ifneée/

(m xS % At—)wafm = (M LK é——'é:)Ce:fal o= (,:C__._. * g)ca(ovfweter

Eh? sa . t‘

. cqlorimc (=g
/rmwb&r nw = V‘d/ume A Cjeﬂsipv ‘ s['arll" ('J'/"’C.‘
oL heatb <aPétq'lqd

_ Walev has very hialfl S@Dedpf( heat ' (C)Je‘;enc/s on miaterial
(L1g4h J/ﬁ-cC) . the higher conduckivity

- Sl’ifr;nﬁ water gﬂur"mcj Iaeal'mj.a Lo ensure| Lthe W&L"‘“ C value
HM.L, the EeMPeYWéW’é is uméVM ‘ 2 Cmel'_ﬂl> Cpiasl'ic

2

G Heal < e P Readkons ae_tr ki, Ty

, / . @*u;bgiu(
4= (s Bt CEFT S e
he same

)
te erabure increase
reackior ® NaeH + HCL — Nacl + H.0 HH (e:”opl:he/mic) — AHE
en”valpye i H — againee/’ (DH - K’)’/mai

mslec of /'(2(5 | 7 (eﬂdpol'ltérMI‘C)«%AH @
reaction & NHz + HAd — NHe Cl Hess’s Law:

AH = Dgained A F i BH T e B ol i
woles oF NMHuCl pH 5 L2 ung"e—-— ‘éd)l;l\uwg)-,s.r

tenm Pe’/ﬂl’dre 6/€c'f€a5’€
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 Ngle detamaing e wilar nrass of a nonvolghile solute.
% Solutions difler From pure solvents in these properties .-
|- Vapor pressure Colligative properkies.
9- Osmokic pressure. JFF‘@’!@/J only on the number

3’«Fréezin5 Poiné cpepresswn L ‘Paféic(e; of 50{,/,% . a—
4 ]?&i/mg aoci‘hi"é elevation . the &ype of pm’hc es -

LAT#’ =kﬁ V‘/‘J — US?J fOY a/f‘b/ée selubicne of

nen - @(iSSOCfﬂél‘nj amj Von-asso<ic éing

' solutes -
= ANTp A
where = -
pt “BeFreeeing point depresien)
m__,____._—-———“—-é"a of solube  _ A_Tﬁ Sakr = freezing po)ﬂl’ B ﬁ/‘gezimj Poin[)
mass of solvent(Ke) Ke oAt  f colubicw

. kﬁ : molal ﬁfeezin@ —Pom(:
e/e’orasion constant (T /m)
o 11 : polal concenkration

’M —*_E_&L mdss O[ SOIH& (5) n = Males éﬁ Sa‘ul‘;e
e £ selvent(Kg) ( mass of solvwent (Ka)
NTg -mass of scluen -
temperature | \
(Z) ﬂ‘;ﬂz;ggsf;:’;izﬂ ; (conSédné’ Fem,ofy’evéwc)
/__X\P‘”e 5°l"e”l',. l/ \\ﬁ qf/er preezing l:['lc"é eCCUrs wlqi]ﬁ’ solvent
A’]}I (super(c,o/ d \ the @veMPeyqéufg 'S Preeziwg ;

/i
fqu‘j/
K‘- ’

fr‘_"_“_op_ﬁﬁi“ff)
( Mo = AT,

——

¥ £
mass ol solvent(ks) K{_: !

¥ pure caluent

\ @l ) _ i .
| decreases more x.go[ub'ﬁ"' <

[ N Tapidly . | fbal freezing PO

Sa/u //M
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