Electricals 4 You
awbasg dwaiall &

4

o,

e b

doulall deolall | aubas) dwaiall dinl

B -

. :
Chemistry Lab

03qc poJ . alac]

/ELectricaLs.hu. /Et( www.ElecHU.com
/9roups/Electricals4You Elocicis ¢ Yo




2 'I’Luis is Vo quig Pages
——--—-==’__f.lj- Tests P Cations Civ"J Awiouns e | o
k c::[;)‘ugﬁu ﬁ}sﬁépg‘oww g

Cobons - G281 2y SR i 0 o) 5 Bend OV %
1] (‘a*’? , Glicium test .é_ﬂ%iﬂ&\hﬂ,’bé\ﬁg_’js&u\ﬁ\}
Co (NOz); + NagColly o GpGly + Na N0z
Calicium Sod iwm
y = Ca_,lc.}u,vl
Nitrele Ovalate o xalate (white ppt.)
3+
@ [% ’ I:éwic +E'S+ 3
+3
F;:Q(SOVI]? + KSCK —n KQS’OLI + Fg( SCM).!
TIvon SmJPaJ'e ’PO+QSSiw M r?o,- -_gg__}__ E
+hioca, ¢ A
2 +
r:l N Hy = amdovium Hest
NHy NOz + N . 0N Na NOg 4 NHGOH
OIMMGM° m }'.l &
vitraole 59’”% Convert P’fa/ Ltrus 4o blye
¢ g, Sasic

ﬂﬂiows —

B 5e s e sk
Nagsgw #Hed 800{ Shajfing
i e Nall  + %al§0y)

S e
< cidic
= \ffﬁwﬂ " Bariuu C'hlar'ldgé’.

-

@ HCO_Q— - tesk

NaHQ
y 93 +Hc| —- Hally & 4ya O
Sodiva hJJ,ray.eu \5

S
Carbonate bf”\?} H2( + Dy -» (Qir bmbb}es )
@ Test O"P el B i
Sodiu Cl"‘ov‘.c‘e NaCl + HAIO_§+ A‘jNOg R ﬂjcl —> whie 7

: Bromiole V2Br + Uiz + AgNoz — AgiSr o yellow Pale ?Pl
6 1o Silvev nitval ¢

Z

whide PPY.



Fxp‘ d= Mo lav Mass OP a Vo’ﬂ'ﬁlc Liq_bu‘J .

P\/: nTi’T
Py. 4253 Rt =at hevi sesSiaie [ates) i artm < Fo M"%
M. M - FoSghate ) } = o tovy
- lnl.37S )'\'Pa

C--——-*:.'LAJ| @_v: \/élu,uc OE VO‘POV { L) = lL 2 1000 ML
T (ﬁ)-&-—-& c_:)\j\afi

i number OE Moles = -
. am (Glmol)

f{f = 9as Consiaut = 6.082 I[Dt)f"'i,'_ /I(w&o\. _)
ilE: & 'I:emﬁya Fuv€ Of \oo]\;mf) wa te v k,\
\{B: Co—‘l'o—_‘}g

leulati : 3 A p3 5%
1) Calculation Pq,.{-,_ wg)\g"\ ot 6&5[{* ?Qém\ 3 e vP2 v

Lotiss 02 (RIS By il
Ex41) A Rask weighs  40.13055 when clean , dvy . evacuated,
133.2410 9 when f’.'llecf with  water (Jems;hyoaﬂo 3/mL)
and  40.24879 when Pied with o 9gasecus SubStance
aF  Ygny dowr  awd A6%C . pbat is e sidlor mess
(9/mol) of e SaS_P C R= 0.0821 L.oatu/malk]]

SO'M ‘,‘l‘om —_—

M. .M
Platm) = 1704 torF x "“’L”_‘j__ - 0.6159S Citm .
760 tei,
\/-[L) — Mass L\JQ"CV 2 Mass waler = Mass FPlusk f’,-ﬂ@/ with watey
&LIH..U E"S;")“-\j - MQ’SS eMPfj ‘P'lalsk
ater
R = 138 .24]o - vo.1305
s 9% oS 9

A%.1loS
V= 9 : 9B HoSImL : n.eq8YY0S? k.
0.9970 Glml M




Mass (9) = Mass Elusk with Substance _
sV
(9aseous Substance)

Mass eémpty P]usk

Y0:21923F- Y0-120S= ©-11F 2 . O

-

R= 0.082]
T= 9464272 = 369 K

. :$ Now: _ Pv: Mass RT% M‘M = MOSS-[? T
Froe PV
10:1182) (6.0521 ) ( 349)
=S s ol il b
(0-€1395) (0-09340s7)
35879 g9/mple

s We Can réarvyange the €Quation 13 Calculate Jems;+_7 .
PV= Mmass p17 B P.MMm) _ Moss S D- :P_[ﬁ-"__/_""\)
M BT Volume T ORT

n: Fl)ew%ﬁ‘j (3/L)

PRE LAR -
—1) Er W’ﬂl'C' 2 OE 'Hne Pollowimfj Com Pouwo’ S Can we
Je+e""‘“”“—’ it’s molay Mass US;V\3 Hee MQ“I'LOJ olescvi)geol

| m Has exPeyfmem'l'? G.'ve

véasSgwusS . @e_.ﬁ.‘end Ucp 730(:),
Gljcevol (b.p. 156°C)

SO IH'I‘;oW —

s GUs gl ) O 53 Lels 25 ol Llow Gt
sl up) EmRL e

]OBCO((ASC’ i+

BenZene (7g°) .
2) A cylind boiling Bt towe, thas watey .. p
i S compressedl \’"Jclroﬂev- jas a d Hie |

= Massg

C)-P -H.,e L.jdfpj@u is 20 j ’ Wha‘l- Mass CSP OXJaeM woulcj IDC

Cown +ai"eog 1A Qun |'<Jev-‘|'l‘Ca\l cyli
avd  pressure | Pintier ek sthe Same tempratuy,

fage 22



Selution —

Sinee +the C_‘j"'malev s ioleM+"Cal = V;-"--V_H

i : ] Y s no =a) wH = 1
USM3 O‘VOjC\JVO 5 PynﬂClPIC A I:'_H_ PO H 0
My o
MH - on X -._Ii“__a__L______ - 20 mol = vip
'3
™ Mass (Y. 2 Mol X -__I‘iL - 39 9
I mel

2)  procedure  Paft .
5 whj sL“,M]J Hie Er’gnm;&r— flask be Olrjlo
® to avoid Claama.'.,.gj +the mass O,P He Substaunce .

W\”j we Should wake a small hole -H«woujl/l He aluminuaa
Poilf? to QUOI'QI “HA.E QXPIOSiom OP ny, Pl.,,_gk.

. PDees ® 6?&15" ,'E we. ClAav‘jg the ?.Ldan"l"}-‘j ok

the wmteff No, MM s inJepeuJeer on the cquau+i+j oE
+z water

S@\'\;‘Lf loml s5up o sl s Sml OCss0b Slb s &*

a‘u‘%‘a Jz“:fj pui-:ﬂ“j‘-)!)}ew]bw\b_’fp_g‘ mbbgsﬂ 2% Q\SJ_'I

B s ) @2 2L o el

s Wlaj we ave Pw}l-.'mj B . b"i“"‘j stones (\go'.\'mcj chips)
i —HMZ \.;q,u“é?_ to c/ecveqse 'Hae I’DHEHCS OE _H"‘ \ool\““ﬁ

So we Coaw D.Uo;cj EXPIGS.IGM .

Cwhy  should we heat M beaker Slawly
7o avidl fast eVa porvation Zs o sl ol L Olls)

S Vaporization N 4L FG L SGILs

_ why should  we  dlry  Hhe outside of 4 clusinum
ﬁ:” CoMP’CI'é’b rOP'}f.V P-'nl'sln Léaf{';"“j'e

To 1401"6 Cra O'CCUVal"we rCaeln'mj CJ].O —,'Lsé MaSS

Page

23

_—



C’ucSHons:..

@) Describe  Hae C’-'Prpcc+ OP Hae :ED"OWFHJ Pac}‘ovs (WL"I'L‘V
incvease, decvense , ov las no €Pfect) on Hu Calcu]ql'CO’ molav

Mass  oP e Volatile l.iq.u'ro"

a. IP de Phsk wes wg c,l.,;,_ol well LeBwe Bt “’e"j['d"j_
a . Jecrease I/b./incms'e c. Mo e)OPec”'.

Mass olyieaﬂ well 2 _mass 'P 'MM?
2%
b. IP Hte Volume oP Hee P|ask 1S B'_jje" +than +He rccm—JQoJ

Valume .

MM = T = was not

,&3‘! a_,,._-a:-dl Vv __Lﬁ"'f"
Vb , Mmom §

o< incrvease b_ decvease £ N0 ePPecl—-

€ = IP -nnz ’ceMPera-\uﬂg o? -H,.g_ \oai\iwj water wacg
mistakealy less Hhaw Hhe tvue Value

a. inCvlase MJ&CVCQ&C c_ Mo Q?EEC.}-

Y, MMy
o IP e clewsi{‘j oP A Velakile L'-q_vt'acl War s M.‘sl‘qkemlj
Jreater Hian Hie tue Value.
MM - %_I?T DP, Mmd
L&~ increause b. olecvense C_. Ne e_PPean.

©;) whal s e mags of quaT oE velitile Li?ui;/ (M.QJF.:BS
| Y mo!
u;::;:hp Coumple +elj Py o 15um| Plaslc  at qu.5 ¢ anol 67Fs.0s /
Seluticn G g L-0.6329 (C<omébly d) 0 31ug
D Mass: PVmwm (£1295) (6.134) (85)

2 Fé0 = B 2. |
T c.o%2l (A9+2T3) %é,j J?* a




Exp R .. Colligative 'ProPeV"'!'Cs . Molor Mass Dete YM.'wc:l"i']'OM :

cbjective ..  To  Jetevmine the Mmolav Mass of o noun -Volatile

;) en elecheb’r? b‘j Obseruinj e Ol-P evence betveewn
te Pycgz;v,j ’Po'r/\’fs OE a Selvent omo' o Solutiou.

Novl - \(’C‘-\m*bl‘lﬁ — i_jf‘\}:)_;g r\_S ) i E-‘l(_‘C‘I'v(a'l\;-) i'( o . a(\g’g.‘-;;\_’ }?
-_Di‘ /) . resteds 4 : Soluew |
vReEn we c:no[of i nen Volalile Seolute 1o o

it ¢ L‘lClH‘jé‘S Hhe PL‘DS‘.CC{I Pro per‘l‘:‘EJS C’f +he Soluewt:

GBLIEY,

1) fﬂff Z‘lulj 'P‘}’ ( r.‘]‘)) = ' c[ﬁcypqg"dj ( Evce-g'.wj P}_ D‘E’P"CSS IIC-'” )
Q- I 'liv = ’__\J.‘;_)L
) B 9 P (Bp) 5 increasin ( Roilin }  elevation )
3) 9 i I I
> laz

J\/[; Pov 'Py-cﬂ‘SL«w'(’. l\;,j‘)) =2 c7lef.\r eagfrlj L WPOV fjrf'SSUV(’ LGU\JC\".V\CJ ]
o4

= F«ez‘y. (== v :
I 3 P+ {'_”lE'PVf._)C_) cw / 'E)O\‘Ilv\a '\.)l‘ 6]?\‘.-0}‘\(::\1/\ ,J_ \/';lPCIr PVC:‘!SLiV‘é

Lou\Jev‘“"j ave Ca\\eoi Coll I9a fve  propevties.
P Jl'\'\‘f’:) o e ‘aob'e.fwecj ":’j numbey , vather Jhan ’Lj?e

N s (5 L ks i G aankibive 1By G

cyKTRe Kpegs = WL T 00 b o e, OGIGPMIE
” M m o A el Al os AKgdb Lol O
Alnb: kbm Solute DSO‘LF“+ U s (3

Ercez;m‘j Pt O\epv&ss\.om ijs 3§§ T2 Zu}‘“ \:5\3)
T_%c"\‘mnﬁ Y e\evation . 0 js!"!

%, = KY. C”"Cl K, ave +the wmiolav E"'CCZ;";) pr oo
ch\SerLv‘ i'S R)—or "H/I € S0 \uen}’ . ( G‘\NC W )
Mo les Solute ___(_i_molE)

et Sudgenk. | Kg

l L)O'I\I\V\j\")*

== " | Mclal;’b =

USazs o) o
X IP  we have an elech«;bh selute » = O

we will have a Va.u,l' he Pp qu_"'o‘r ll:) - .L:J_:S_ALJ'- Asl=e
\N‘\\.\C\/\ \—EQAS ‘to i E’,-v MO €\| ec‘l’\r'o\t.)-l’e l:: 1 >

ATP= ¢ Kp m G;Ang;\agy@:_, Bl 200G gl (o2e

: .jj’g_d:(ubx;;g,g\)"@\ﬁ\l?ggg
T So\\.».\'lo"‘

— BB A BB puaYirs 1R o ide, s i pe 3y X
8P TeTR D ¥ ST i ue v 243l Page 25
T solvent L o T AR SEICR AN ==



Pre Lab:.

| ; —
1) Students 'Prfpayto’ tuwe cjclahe_xome SolutionS aving

e i MaSs OE solute . However ‘5+no|eu" 3 usc.:J 129

O? CJC\O\AeXo\me / S‘\'uo’&ml‘ y USEO, 155, which S-I'uolevt!'

will ousesve Hee Lavjey P.rcezimj oF . Clno\wge_lo Exp)oin
Mass (solute ) o U

MM Mass Selvent )2

ATEsq-MD,Ig.,,,l g 2 5T\3 student 2.
Siuce  Mass Solvent | < Mass Salvemt 2.

2) A 0S59% 9 Sample of o now-electrolyte  dlissolves in

‘JG Oy 3 OP C.DC\O \Ae.mne_ . '—ﬂde,_ ?Tﬂez; & 1,3 Po; " '\' o\ e PY'QSS.IO W W S

369 ""C . Wlaod' s the wa\owy AMoSS QE e v\cw_e\ec:\‘rol:]'\'ee
(KP For C:)c\c\«exqwe. ' S 8.0 ‘¢ kj /w\ol].

Solution—p |
ATP - p2Kp  Mass salute 19)

H_‘_-_-—_______-__:_‘-_-___ﬁ_._..

MM sSolute X Mass Solveut-1<q)

. 161,92 glmol.

3.62 (20 X157

t 'POV Somé Solul'es‘;_ Nacl ® 1=7
MSC'z-o t=3
Alcl o 5 i=Y

PVCJCEJIAV@S qu}‘.'- —

- Whj S\nou\a[ we § Keep Movinj % e Solu_h'ou

when (t E'""CZ!S?
T audid Supey Cooling . .

7S )\ A, ppeEs L Bl

- Cooh'wj Curve .. -Pree’?a'uj ot depreSSio\n o s a Bnch'om OP'HME.

~ The +e"’1ﬂm+unz VEMans COMthM-,' at He Eree?;nj P}. Uni))
+e Ercez}mj is almost c_omp\d*e‘.
Pase 26

#—_—-—-—_’—:




\ Selvent s \_%\S )

- %
y o Roslution —o 5—" \
| B
Time

posk Lab:i.
1) IP the Selution’s ?VCG'Z'!“j CLERS crromegus\J caad BYC
|
lowey Hhann it S\nou\o‘ \:c , will e UnKnown™S C.a‘cq‘q“ecl

Molay wass be Yoo \/\'13\/‘ oy Yoo \-OW',F E-X‘P‘a“"‘ \

Solution ATE = Teitieis = AT Kp  Mass solute

M. M Salu.t“ AL ASS 'Scr\ww'—
Tsolution 4, = BT T

6T $ » MM b & polay Mass will decrease.

PR E freeging pt. change of cyclohexone be offated

‘CoMPo\vtc‘ w;-""‘ He Prae?_iujpi-. Cl"ﬂnj ‘Dj Q mom_Vo|a+l'|€
QQSocia¥1n3&mJ nown_ oliSSoc‘.icn*iwj Salu*&)l ’93;_

¢t Nopwn_

s ¥ ) _
jff" . JVP?\ y{b;}.ﬁ
- Q"’ o\ ' t=1
- 2
WUl

non _ Volatile  Sotte +Hhat olissociatest  Explain |

Sowtan— &TQ: L kEW‘ - ¢ = (ST-P

(a) A

v Créase. .
(b) Twoe Solules +hat react aCCochiwj te He ﬁqua-}'iom_

A+j3—>o CF E-Xplﬂin ’
i 4 1

L=2

ATP: (kP m = ty = bTP olecrese.

(=1 = t=1 O\ k=2 Cs\S _}?JIJ;'JL\P Hald

Page 27




3 IE  Somie Solute colkieves +s Hhe test tube’s wall
in Pay+ (Q_;Iﬂ ’ 'S "Hv\.l; Preez;.ﬁ ‘Poiuf Chq.ngg 3v¢a+er ov
Less  +Huau &Q{ Should be? Explainl

W3 (udl s Lsh GLte okl Lha W o BYS
RUN 6s s Gl 13) W dsge L2

Sup Wi ) 5e Us SL oo™

Solution » ATP- ¢ k,PGMO’SS Solute)

===

. Mass Solyte lj'

M (Mass Solved ) & ATP will Jdecvease.

(Re Lless thau & S\nclalcl
o }.

.TE_,&TEL‘_T_ZLU.LL.%

Qu?S‘]’iOMS'--
which statemeuts oF  +he Po\\owimj Shtennds g T ek

which of hewr  ave ??

1. ( B ) IE +he test tube  coutring  om insoluble
d{)'s;d """"F""H\j + then Haz Calcu\q"eé Molay Moss

P (Jom & massgupe~Will be no ePPected-
MM X 0SS guiwFion

BN IRGWERT RN -
QL T 5 LT 5 M
W

2. ( T ) :-L? e  thermometer Y&aJin‘s 1S C\\LUOLDS Ls

\.5 R oy al . .
it l;:-ﬁ—"f".)u%\is,& € \mg\n&r han the Correct +GMPera‘\*uv~€,
a2 \
GWL\\;;(\UUE;,H'S . the  Calculated Molay mass will be wnet

e 3 < ec.‘\'E'D~
(RRP 2 o3, 0PN 25 S
o) ) W\,JMM\
(5 fun.) b o a5
2. | F ) The Pr&e'éina ?}- of e soluticnm \ch‘
&TR- Tselvent— T solutiow g "HCOW&'J"\'_‘) vesd 0.6°C Wigher Than

Tsolution & o8T8  & ‘e trug QwreeZ'mj Pt +he Calcu\q"‘eol
&TP= Kp . mgss(9) Molay MasS wil) \oe Lower HMan QC_'\‘U\CL]:-

It M. An rmass(kq)
CTR > MM 4 Page 2%




L” ( F ) The [?rgez'mcj Pt. cleprtssiovl OP 0.20 Mo'lt
A TP Lkp Moles } OP NaCl in \O‘j OP watey s Lowev +han
E ent

MGSSEQT the ?rEEZinj Pt depessiou OP 0-20 mol€
. LoV Cip Hg » lo.oj OP watev .
L Alaeh =72 - &
t Cislig=1 )"D B\? Nac| > G]P C\0H3 6°
- O.
rhass ga\vH Ma":éo\uw'\ ¥y
- ~
O?,) A solutiow OP 3-3§j O? Unknown in  So 3 09
watey ?V -0. a '
eees TPC:o’Iru)rinO)??g C , Whatis He
Mole(:udLav weishL OE Hae PR, " — P \(? _:\'%6°C}mo\a|
M.MT
T gojvint ° TP water = 0

sTp. o - (-07%)= ¢ KB [ # Sclute )

M Mgoiut X Mass gl wnt

- 160

Sl Sl sntotel
03143 (c-05)

a) 124

b 160

<) 30

d) oo

+  aTp s always +Ve
Wbl avss cr 5L 150,

ShAL Gasd!

Page 2q




ExP9 Calor'EMe‘h:j e o

Objective:. To MeaSure heat of veaction.

CGIOr;'Me+rJ_D It's “+he MgaSuy,Meer OE \am\- C\Amv\?)e;,
Calorime ter—o ths a o\ev‘nce -a\/\od' useco te Measuve

Hhe  heat of Hhe (veackon) (vy) .

b There Qve seveval I\’.‘nJg OE ;i l"lea'l's OP Y‘eﬂC!’IIOV\ s ¢
Such +hal = 1) heat oP Solutioun
2) heat OE neutvralization .

H . .
L\ V€GC+1(3;/: - &Hs’oluh.om + ﬁH \«16\.-!"—?’&‘1;%0*;0»‘1

Blyyxu - BDHso| 4 aHL

4 heat of Solution o heat Plows Auri M4 o process OE
ks SGIM‘HUH i
DX w Ciwmio u)u}— Of [,46_,;1—-}‘ P'C.gu;r E’_J 01“ MIEQS‘E&]‘
hea‘l' - E ‘ to CrAd a So |L1_'}‘i6'14 .
neu rLth'Zahow -

Gwpnel 5 heod v"f-f}uhf:c{ all released ts wmakKe

Cr N ,’.-'mll‘bZal';Gb}

heat OE reaction —» 1t’s  +he +otal heal i, OHg,, .

o .
AHVKV- = LU')LA-&_P (AL ‘&Hn-_b L,VJ\--PU{‘MU
Blos et
L
A sol WPbe O
wacH el NaC | O Y K.pa; .
S3s\s + vrap —p (3:94—- HILO 5 ® 9\11 D \55[_9_3 \}n—nS\ LSS i

Rt B R =T PRSPR IEAPIRS B

: i
L B i
el 25 Yool & §500 AU Byl 1 oz O
NaOH(sy — 5 Ho O - N++OF s '
a '
Qéf (qﬂ) H(a C,l) + HEa.{:__‘b Heat OP Et_ﬁlu}low
RTINS = . (CRT) obso)

NGOH(S) . th?)-}- CL_(qqu = HyG+ /\Ja+ch4.) +Crqu_)+ Heat-» &5&3{;




B LoV LD 2 sp = Ost=ll 31,0 Page 3
A Hoan> BHn, £ i sa)

OHrtn 5

T TR 7, - _.M}sa\. )

- : J ) aT (c)
P = J ¥
AR = (”)qus oP Sol:jhow [3} X Spec-ﬁc Llea‘f‘ (3.c 5

Solute + Solven t

— ) . .
AR = ( F MMM . SPeCI-Pl‘C Ligad & AT(C)XIBS!
or ail’ <1< MOlESA)OE Solu{‘gw
AAQ 5SS
M.
A= () KT fwol @#?}
D (w9 O-
AH > -Ve (T]?>T|) -3 e.A’o‘H»veyM;c (DJ\PJJ))[L)_QP}&\UiS Sc;)si‘ewu
E +’V_€ lTP <T]'.) — e.\rtoio‘qu_yMi'C (EJwWLJ) > E&OVJS im+6
+Hoe SJS‘)’BM.

' Do\ S V)
X Specf[ic heat i Amoum)r oE heat regru‘.»{‘J to  va |kscé
the  tempevatuve of l 9 Mass Ej e

L AT C\am«ae iv +eMPev-c\1'uw€_-

sAl 3 1ssel
EXGMPLC ) A 200 j SaMPlC OP SC)“OI CS OH 1S Cl SSo UQCJ
. v 200.0 wm L .GP water in o Colorimd-er. “The

- tempevatuve oP 4+ water was r‘qisec’ Pros 22 2
pisol te  23.9°%  ciledale the  heat of the sduian
" kj/‘”‘ol . (assume e Spccfpf'c_ heat OP +he
Solution s be Y.1%4 a'/joc amoA Hae QJeMSﬁ‘j
oP +e  solution to be 1 ﬂ,ml.) °
AH= T Mass

sm:om?; specibic heakw 6T
AT." TE-.T'. =254 -(22-3 = 1_10C

Speci?;‘c heat- 4.1 3y
Mass Solution z mass Selube 4 Mass Soluemt.

o \9 tD 4
Se

Solution s

modl @y
. 24 + roj - 9—023 :_ILQOOJ:Q;\(}O%
BH :-(261) (uas4) (L) = =930 T bW 5o\
v KJlwol > AH= %0 =3

— &
( Xlo "z "—T’O Kj/mcl,
mass CsOH/m. < 2/149.9)



Example 2) 4 2.00 9 Sample of solid  CsOH skl wtbh
00.00 m L OP aqrue.ous solution 09 ‘/“_-jc]lﬂime

«__’9,///_/
5}3(3; (Hcl) in a Calorime.-l'er/-]"fd 'leMPeVOU'“V'C

&P C\n\owl"je in
B Of 'HA.Q SO\D&IGU\ ivaEaSEﬂO E’GM y s ko 14.3 OC.

pRYIV calo:ula"(e He |leat oP veaction  in K.T/WOI?

the ‘PedR'c heat of Hae solution to be
and the o‘&mSH’j of +he solution Yo

8

(Assume
Y.1$4 j'/j“’C
be .00 SIML)

Sol o A= 7 MQSSSOIdfom K Specj R.C_ \an—]— X T
~ (940 ) X 1181 ¥ (24.3-223)

-~ ~ 1700 J
in KTlwmol -  ~1706 _ 30 KT /wol
o C
lﬂq'q

> Pom e previous 2 examplest

AHu - AHo - BHsol = -13¢ "I(‘*_fO) -~6o KY fiaigl.

Paze 32



Page 33

Explo derochcwsh.:,

- HMJ chemical raw .

Owe S“bsh‘-'-lmce

invelues Jhe -hrcav'.S?EV OP EIS Pmm

Oﬁcla‘h'om - iZe_Juc-\-icvt Cxw.

te a"‘ﬂ‘HﬂE oS An

A (15 by Bl G sy S Les @ ¢ S <
OVgput 9. 4=S

b Bitdadun < lasE aF &% Lo Reduckion—s oom oF 5.

b A jaluawic cell exists whew  the Oxidation & reduckow

steps iv the vxn takes place , Ss that e Hransfer

‘EH:!M 'Hné yg;ﬂuc.iwj Qjeu'l' ( SUBS)'awce whicl/\ 'S C))('.ch_-éech ) +°
the Oxidiziva oaent ’
J %3 el P’ 2 57
Lo Ecc” CO“S;S'l'S OE Ca‘“nocne ' OMGO‘{’ / sald \oricnje— ¢£
%lfudﬂr g ¥
Y-Ccluc_'}l'aw

Cathoole : elecl-roJE at which m Occuvs (Ve e‘ec’rrac\e)
Aveder Blacksde ot Which oxidation Occurs (Ve electrode)
Lo e Py avi Erom OMao‘Z Yo CGL_H/\Gﬁpf

e e - = o V2 e Lay Lsans pend Lal &
Y UL_USEJJ‘ ses Voo 70 Mk s ST (e = 7 G
cosnlt L QY AL it
: Do) g ameat!

E : 1 Jelal)

e LY Askad) dl"ﬁé?}q
C)\J':b{h qflS)L”Pch&rJ 0\419_;)\ 4 _‘u«SJ{;}\ 4\333- J\-*PL}_\_J &103—},
Banddl Bl gt FEI2
EXQMP[CJ %}&Q\S’JB"C\Db\yﬂ\g&J LR d:ai = :

Z+2 T G_‘/“
" +2€-—-—D ZM[S) g:G__J% ‘\/H )—o

Cr a9z —» Galg § = 4609%W

OVipotayp Geh, Bals 058
Aol el s el ds Pbo LY
»Ag“m\ L'S_ﬁx 3_6)_3@03;, adsl=s 5

DV Co,p > SN



ST Conp ESHL OUsSDY)

o
e “ e
le B Zvisy —» 'Z.,.” + 2e € 2036V [ Anode)
@C +2£ Coiti) s’ - - 034 VvV (@ﬂ«cc‘&)
i — “ =
(&
if;g GleRadly Gy J.Snn
; . 5 6
=11V

L.D @ The E{wS{‘ Iﬂal E—. Ifé’,ac,‘f';c‘,m IIS 'H'tf- OX{CJQ{-"OI;" \/\Q\E Ceﬂ

L @ The Secowcp lnalE_ veaction s the reo,wcﬂom \na\l? cell.

- The galvanic cell i.

In the previous example.

? +2 G S E w+?_
cut?/c rE 22 150 b 00 5SY C VIR

S CL:-?/CM - rfduC‘hOw \4&1E
B /2m+?—9 Ox"c}a-,-.‘om L\GJE.

Alse Wwe S\Aob\‘ol no+e.'_

i fze”>0 o Kxw is spoutaneous inthe  writea dive criow

l‘F gocell 0 = Rxn is Wow - Spoutanesus in Hie written Jection

The Pre Vigu s Ce|| ¥ Xw. Caw be

Veprcse.m+€cj b e
Egﬂowa‘w Live cell:. .

+2
L /Z"‘ (1.00M // C. H-OOMJ /C“[S)
SR § b bt

\¢ , %€
Anode % Cathade. 22



—» The salt brthje is usua‘(lj a ‘Hube Hal s E-,\\ec\ with
S’ramyarcl electrolyte  Solu. Such as  KCl, KNOz —_ exc

G“Dl the Puvpose oP it v S te co Mpoy.s.gl'e the 1ovs
migration by  pre Vs'o!iuj 4he solu. +hat has o cabiow
migyation \oj Cah'tmg'

et Tligs Gapatd 0P o5t <

6 by m
Lb Iw Hie Previous €XGMP|€ (s value were +a ke foe

95°C + 1 et $1M)

s+a“°\ar‘:l PO fev“hqj "’q L}F G‘f S'l'Oln JOLVOJ CaMOJfJ'lIOVlS.'

LD Sce“ Q*‘ COV\CJ:'HGy\S rQ‘Hﬂ-zV —quﬂ "I"LLC S{'chlaifa] CQMJ;‘}"QV‘-S Co v

be Ca\cu\a+egﬂ, bj Nernst G?Laa}io""'—

Ceell = Gooy - L303FT L
=

G

Ec_eall - O_'E_ij_z_m ,[Gj N [ esf QSGC) -— L'.m?"s’““—sm
(f :%3“1 J_'MC'IIJ' I(—} / r: 'F-GVOICJQJJS COMS_‘} = G]‘gjoé C-fmajg eﬂ‘

N = no OP é/_@ Mo)g‘)

Q V- The Pi—oduc-}r OE rMolegr Conceutration Of Procjhcfg
ofeuiJeJ ’o_j the procluct 6f wigles Contenteadisess ok

P’é’QCh'OHS . l.]'D +LL£,1;6 was G 305 SO we Use _}_L\—Z
Pavtial pressu,, of sl Ja's

G: E j‘ngJﬂJﬁ"LPB

\9A\
s
LUl S50, dpip 3

-L-S'HJID-’J—*-‘P WL 22 .L:'LS‘..L%SL'_)LS"S_J () «—
q? U’“".S‘S-l_p.” L,f).n_bb (5U|_,,\'D_Ah = O
fj WJ‘J1 Pazcis




3¢ 3¢
Note = 4 cell wmay  be Comsl-mch’aﬂ From 1wo half cells

have +he sSame Solw, Lbut cl;f?ew, in Cowc o? both

Lo In this cage tHie cell is CQHQ_QD—g Coucentration Cell

&
S 2 Wlaah o DWW i Lalls el
Eo
cell = O 4 A
A A
Covi & - 01"’
Fe® &;,}.34)
< F H+J
s ). qcf.‘
Ceel) =0 - Q_%S_C[?_ J!.Oj _ﬁ_r___l_ﬂ_;?_ | - 2.6° C/
E ACOMC _]
EXO!MPI&’) [-[2(9) (0.25' a.jm) / H+ (0.02/(4) // €u+? (O-OS) /fj‘(s)
doun't
F;.,.o\ Sce” ) 0 Caure..
6
EH*/HZ =6 ’ ECufz/Cu T0:3Y
i .,w«-{‘l:ul (oo dljﬁ".” >
Cut¥4le o Cuts) %03y V

o tgy vy AT +98 & oV

+2 b -~
Cu ™+ H?{”———ﬁm 2H + Gics) 5‘,’;&”: 0+0-3y - 0.34V
o o Z
ECE” - ?Ce“ - “‘Q—(—}fj—?—- Lcij [-H +J - 03 Q- 0542 La M
r:? o M= "2 jG-ZS (0.053)
Hz [cu ¥
= 0364 V
Nie P\ S U8 2 " L .
DYz s At 4B Y o> Erample] AL (ag) + Mo(s) o Alis)emy
' ; (a
\ aboh s st Y Atz o AL, ES:-166v g OV3P) H
5)9)\2/‘— ’ .1.'2 - . = &g a
43 M9 "+ 2 wmg , F ==2.34V - ,.S\,! cell =
2R "4de _::'ZEIC])_ “é 'Z-gl-q-I:-CG
3IMg — 3M9++ 6e )—"’ = .



EXPJ‘, 'De \'erm'.wa~\-10m C)'E —*—\Ae_ MO\W VO\\AMt Oe \.\‘}.Jmsem (THS.

—

v_o\mmg OP chgu] \/
M IGV’ Vo e - o = ( e ) -

o o\um AV moles o‘mmde} moles
Qs;j’)\ L fisale.
0 el

STP_.:; T:QOC =342 K ; P-= \ atm = "}éo tovv

V=224 L= Bov waterfonny)

=139 Liwmole o STF
G\ases Lows:'.

\] (BOj\e/S \.Otﬂ-_.p P; vl = PQ V’Z J
Py A
P

= M [&UMNJ
Tz '

( Cﬂ%/uﬁ)ljhitbp )

¢ Vi
Q) CL\GYIES ].GN._;:.. ___'T'l
VT

3) —ﬁde COM‘:MQCB %G\S \.ovo.__:p
PV - ?2 Ve
T T2
ctt T S smpe B GO as [lael Gb Lo st S
| W\@@_W\M+mm9@¢@§u Layn))
ProYal = rPH-Zo-y_ijs =

RTIRTPE

4 é’&‘\ O Vs Pﬂms ) Pt A @ 9\,\,.43, LY o <
op M as as Y &

Faas = Proral _ Phaq.

que 37



Prc\_ab V-

student at The Hashentte
Whe Volume OCCuPEJ ]Dj

un vVer St ’rj Wou ,('S
A
to oqe'h?r,u'.ne ey(pe.rime)w\‘a“j

Oue Mol e oE Hep 9as at STP. She reacks
0.\v7| 9 . R oty excess HC\IO\EU and Collects

S6.09 wm) o? <qu5 o VI2'% wWaley al Q?GC ow\Qx
TS dorv . The Vapor Pressure oE wokoy at 99°C

'S 19.€ dorv .

1. Use Jele qiven alsove Yo Ca\c»\ah—e

(1) The volume OC_Cu‘Pi{J 53 one mole 09 cjrlg W2
at 29 , 160 Yovv

kll)-ﬂ«e Volume OCCupneJ \:j Own ME)\Q OE JVJ H‘Z
\‘____\,_’_’_’q"_}

ar s
T-l s is Malav Volume,

—_—

Sol-—p(b) A
dsal) 62— n Cud g3 V= Mags .0 e @®

- B (RS Ueybu& P " Has
v 2T —, AVl I |, 3inses 055 & p38 B+
Sl ZW—LQHCI-—_.D 2 C\2+ \i?.\oj)
@\% \9? et s XZ ch o)) Ladi
Hy o b
v sind s ,\y\o’\ 1
O.\u | S-me )(,;. Mo 7
2y 2o wpl T
\b )_}\b’ﬂe’ ‘
\559; o -3 J
92uq Xlo wol Hg

[

Page 3K




Vih= 00563 | RV ams pguslg - Vet @ e
Tiz 24293 295k ~ 7 I

AN BB soaxll (Over ware) 51 baiaht & Glhsh Y\ oot &
&
P-‘:o-’ra\ :PH').O‘\‘(PH? =& =

%
194 § fory DU £5U>-$

PHZ = 7573 - 1 = ?3{ Yovr .

Pin U\HZ PZ Hz U‘ZHZ
e P =
T Te , saaibagiug
tT? = 2‘:15 k .
93¢ (6-056061) _ Féo L V) % V2= 4.4 ml
- 5 i858 i w %
29¢ s

2 2973 = 241138 L/wole

Sel 2 (it) PIH = 338 4ovv 'P'ZFH:?é“ tov v
ViH= o.6560q L Vol =2
Ti= 7295 K Tz = 2.—71}
Pvi - P 5y, . Bglo.056a) (273)
Ty e 245 (—.;{.;,;] -
= Secugnn™ L s Sauy sl
— U - Sa-\ E . -
V= — Z.70% ° 21 \:\ \_/ ol
atr sxp

2) Name the aas | guas

Jour Calcula‘l'l'onS?
I- gdjle’s beis . 2. Clno\vflelf Low

wh;c_l/. “jou\ U\SE__J ‘W

2- The combived gos Low. page 3

—————



EJ(AMPIC)

Jns that Co\\ec,*\'ech
the QGS i 528 L

as total

———————

Wass ol@CoMPase_cb ?

Pressuve |, How m

ucawn O
Sample oe KclLOs O‘GCOMPOSEQJ Pv‘ocl j VA

over water | The \Volume oe
O}- Q'éoc a""cx _-}éS mm\-\rj
W Frams 09 Kl Oz

M. M o? xCl0z = 122¢
PHQO at %GC:’ 25 W‘MHj

n R\
So| - MP,){: % ©
Oz Gs 02
796 o
; S_Qg:7HOmmHj: 7
02 - Pagd - PH,0 - *6 +60
*otqal
Voo. o0.7s L
1) (264273
4o (0.25) = o, (0.G%2 j
F6o »
"0z - .94 X\Og IMO| OZ
2 wnl O | wol ]fC’OS
GATE Hia™ gl O ¥ ——t ¥ e "™
' wmal L 3mol O
$122.¢ 9 K10
. ’K—L A - 0.%l
I wmoe ) KclOz 3

gN\G\Q
| mol l(C\Og‘ﬂ
s
| Mol K \ mol C

-‘—:139}«:-&]1 C:,::il{s\’u.u. PARIES E,::?;&L Lo &




Page 1)

-+ Test banks 5.
%;——

C’l) A solution OE 142S 9 c? &Vj-l-["r’.-l—a‘ in

oE wateyr Breezes at -O-_—?'—??mC , wial is

50 j
4he molecular we{j\n\' of evj“\ﬂfrb].? KP- 1.%6°Clwolal
1) 120 Vﬂd/éo 3) <0 y) les 5) 1éo
Mg o Mass Salde g o e 186 (vas)
M. M x MaSsSS Salve,i “(3) (o+o-??§) (O.c:SJ
- 60.15%

QZJ In whi el de the Péncb\};m c‘_‘qsgrsl—ﬂﬂe c'a]culq'i'écl
molay wass OE o Vola-lﬂe Liq_uic’ will be Lower Hiam +ie ac]-uql

Valble ¢ MMJ}
VH/TIM Méa Sureo’ Volume Of -H.‘e VaPch was mis-l'akEw\j [_owagy-
than  Fhe Avue alue, V‘ﬁl M. v

2) The tempevoture USecJ i The cakulotions was g her

Haam +e actual lc’o""t“j et - of  water idiee ok G T;;fﬁ

3) The Plask was not olr}ecJ Wdf Eﬂ')e?b’e Ude"j’”-"“ qu‘a‘if ?|

u) The MﬁﬂSuweej d+MOSPherfC PresSuve wass Less Hioun .
-’r\/\c octual Press ure. Péy M.M‘f‘

| %) The MmSurecJ o’ewSH‘_j oP ‘Hme VO'POV‘ WatS More 'anmof?
M. A B

T BSuel (Bl i o W ] -5 DF
PV I

CDS) A &JCOMCQ\ Rrasic we‘ng\as “10.13%5S S " whew cleaw , c)rl,j p
evacuat [ :
acua ; 133.210 j wWhen ?l\\eJ w it waker sk AE 2

:t:ao' 3{:0-11"4?1‘ 30\ when f;]]eoj with o Qas2ous 'S\A\OS‘}’Q.wc;e _
Y o awn . d

-P e qag? a6 C what ig Ahe Molar mass (g9/lwal)

iKY %] E%2 3) 279.v U\)gg_j $] 923

MmasS solute = 0. 2437 —40.1305 = 0.1Ig7 9 ] 7= 222

Blue watty = 1352410- 401305 :7a5.Jjos m\ N

r
Assume Olwsﬁ)'g g /ml MM :;1;5_#__5\7;@__ =922



Q“l) Amanj +he ?o“ow‘m3 , Wwhich element Coam rCaJuc.e

Jpp) WP L
X (40:1¢) xg,fsx@wﬁ 5

1) G (vo1)v 2) m*g(+166 V) 3) Pt -0uV)
W 2t (06 v ) G (woms)V

050y 5 g ) e 5 202
) 18 Al v )
2PN 5 O | @SS O
S }-P)H()A.PJ \35) 7 ‘(f _MS\,J\ e U;)— 7>
Cw > oY

X (4016 O Q5bt w2 2 x*"‘ (_o-léj v

A

: /\: TP BE e )L’r‘)
w"m&b' 2V & SR
o 8977 ULV SRS L

@s) Calculate +he A T A g e by ol;ssfgluij

0-d3 wol C’)E ﬁlCl“g' [ M.wt - 133.3¢ /J»l ivw oo 9
wate v F ¥i s You I<mow —I-Lonl —I—Le heat o P
selutiow is  —321 KT [mo])

1) -73gKT 2] —1zgu ky 3] -6z K .37

Tl -NE )

lg‘/mo\ 5ab5s AH = Al Sl Pl
| BH (KT) U\ b
AH = OH X
Xy €T wag | "ol
= =32 X,log X068 = =9. 83 kY
Ky ﬁ'\’
MO

Page uz
—_—



Cr) Is the Ereez%m) Point depression exPeviment, whicl

C)E +he EOHOW'M ?ac"fofs will inevease  the CO\\CU\\Q*CJ

molow  mass o Hhe Solute - _p No ePrect.
1) The sSolute hWas beeu  totally CLSSO\UQOJ in the Selvent.

2) The <olution Preezina @F was evro v‘lqu\\;‘ Nsvade Psans ¥ AT
be. BYf = Toolvent - Toolution > sTo8 + M. L-r |
Sa\uw¥ e\m@ora\- ol“rlvtj the &1P exvimenmt

‘},}/ SOW\E c’? the Mmasssd\vent & m -M_"a fpek ulie
Y Solute 5] \AZ/&S
) Some o Masshy MM Kp . masssalube
s) Nowe OE the abovi. ki aTE

mssmuw¥ =

@) Tu Hhe coucentration cell ;, which of He 'Eir"m«l:wj S+q+e.;.~a»}5

is wnot Cavngf_}?

i) E"E.C‘I'YOVIS UJI.” EION EYOM 'H"'-Z Lowey Couc_en“'vad"\om
tO "'I'L\,E \f\;ﬂmr O\Ae,

Z) “The. Qmocl? i< Hee Lo wer Concentration e,\e(,'l'rac}e..

—ip CeY

M S‘hncjovm’ potevtial s Owe. =

“) % tws halP cells Cotam Ho Sane sahdiows Paod
C’L P&V !

iv Y Cowcentrations awul
5) The Ca‘HaooJe is Hae [/\.'3\,\4,./ Cawc_em‘rva\-lom dec\‘v@olc.

, BBy e S i?wﬁ)‘f«"z‘:ié“sbsﬁﬁfbdqwumx

%) A 1y Sawtle oF sold (NaOH  Mut. - s glmol)

is a‘-'sSo‘uezj inv leo mbL OE wa tey PG O it ;_
aldYivwvhe e

the temperatuve oE waktexr was r'a'tseol 9‘,

to Q?_%GC, Coalculate Hhe Weat OE
(i k_”uncl_ [ Sp -

oM 2230
+\4€ %O\U\)I"GOV\

j.ﬁsq 3'/3°c',amo! Jewsﬂj . H.z
Selutiown [alml )
‘)/I/-Zs.wé 2) ~9.19
)

3)-12.07  4) <1795 S wc £
H- _ Mass & ’ B 4
solubion X Sp X BT .= (loo—ﬂ) X Y. 199 x (23.3-223
Moles ¢ ke a j‘/wo o
\.1
c B4 -3



Q‘ﬂ IP  +ue Evce'eiuj Poin k o? e  Selution \ﬂao\ been
inCovvec_'\'b vead 0.3°C higher than its tue ?rcez.‘nj Point
OMA e ?rf-t'é‘lv'a Pdin‘\' o? e Purc Solvevmt was Covv’ec.ﬂj

veqol ,‘Hne E?Eec)f I W) Ca\\c.u\asfﬁé widlow wmass o? Yue nnlknew
¢

1) Too \/\ls\n becouse C\ncamae_ i +¢MPe¢q‘\‘uv{ divect
Propotional to Mmolav mass,
2) Too LOW becq use C‘Aamje Y A Jr,gMP em“}'\m/ﬂ CJ ;VQ.C_"‘

fropotiona) Yo wolavy wass,
3) Too low because Clhiomge v tempevature {nuers\j
Profotional to molar aass

Propofioval %5 mwolav waasS,

2) Ne e‘PPeC,l- because the trempevatuve oloes wat Cﬁne».u\je

Sian,:¥{caunt 1.
3 ?"C 'j Aj /_')Tﬁ.: TSOlUEM = ‘Sc.]u-l-':c:m %‘
c?o Q.TP J’ (
M. Mass , KE’ o |
5 NERATS
l°nUe_v§IJ &‘,—E « .Mass % ! M¢$

SO‘UQH}-

Gio)  Among e Eo\\ow'm'j , e weakest oxaf_zfmq agewt it
| IR Rl P o c*? (+op V) J@;@;

91 Bl (__o.gé'\/). _{?\ng}- HL+§ "o 66 V) 58
K

Y] +2 \‘)‘5’!

PLT (-0130) " el

3) ‘P\D+Q ( "0“3"’) %s f 2, 41 (-0 76\)) L)\’}—D!
u) 2t ( -0-76V) ¥ w ' '

¥ > ' 6
st (J1Ms V) & (qus)

Page sy




F ExPY Paj@ 15

Ol
The Sulfaale, 16w Cawn be o’d@ffi_d b) e

1-AJJJ'VI3 (Eq CIQ Solu}-io“ in QCiD’iC Mw’ia
= A"U""‘j 'BGCI2 Solution

anJ a whde Pt will apPear.

ivi  basic media owd a whit PP uill opfear.
3. QJJ"V‘J HCI Soludion ¢t QA gas  will Clﬂdmjd He wet rej ,ﬂ;fmus fo bluc.
Y. AJJMS NaOH Solution , q 9as will hange the wet blue Litmus to v

5. ﬂojaﬂ"wj Na0H So luticn, auimowia smedl Can be Je}‘“j@/

Ans: 1

Pg) The ClI™ coan be detected ng o
{, sadina oxalaj'e

2. Potasium ‘!‘hiockjamajf’

&. Siluey nitrate + acio’

Y. Boarium Chal'or}o’f + GC;J
9. HJ Jroc hlovi ¢ acicﬂ-

Ans. 2

NQQH ' ;
QIéJ When an UnKnown neqd' with Sooﬁ:'u,m I/Ijo’lfochﬁe SoluJ'OV\,

it ewled a 38  which cowvert #e web veyf Ius paper to
blue . The vesuted aguesus dayer Prou 4, Previous reackion was
‘594'%0.}&; wH‘IA thmCh|0TiC- acicp Solh}'O“ omo! CCI_I”OOVI a!fak'l‘cﬂe

‘ H2C0Oz
evalved immejia}egy as a result OP qu‘I'loV]/—ﬂ;g wliiows 1S

1['.] Ca Cly 2.Ca (HCO3), S. NHyC/ . pHy HCO J
nsi Y

Q!?J An UnKnown Salt 3;\/@ a qas -H«a-} convert +He Lh‘mus

Paper froM red o blue whe, detetesd with ScJoO"be hjc’m)(icﬂe

OL‘“A A Pale yellow PrdCJPﬁoule when rcacfee/ with Silvey nitvate
a aCiJ;C’ MeCl"o‘ . e EOVMM.JQ Of He SalfF is:.

i ﬂj. &56"9 2. FeQ_(SOUl)g S.NHqHCOg ‘%.E@rg G.NHU,BI’
| NS,

@is) The iron (JII) ionn Caw be ole}ed'eJ v HMS.‘Q

L % ﬂau;j'*j BaCl2 soluwdion R gcio‘icc;?cc.iqbaauc!ﬂ-q :;)h;}-{ PPt will aPPear
2. ﬁol % Solwlicn , ow\cl o v Coler w.]l aPFéqr

g- ﬁouing :gcv&ldiaw | & gas will change wet reod 1dumus Pafer +s Llue
-F ﬂou;"g NaDH 8oluticvt . a 9a% will chauje +He wet blue Wuus PaPer 1o ved
8. Adcﬁiﬂj HSCA) Seludion  and & white cobr will cAPPear.




	غلاف E4U.pdf (p.1)
	FinalLC.pdf (p.2-27)

