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#1. (/17 marks) TRUE oR FALSE? Circle T or F to describe each of these statements.

1 mark each:
T :@ According to the first law of thermodynamics, a system'’s internal energy cannot change.

T .‘@ When a system is at equilibrium, there is no reaction occurring in either direction at the molecular
level.

(I)I E  If a mixture is cloudy, it is more correct to describe it as a colloidal dispersion than as a solution.

T I(F.) If three reactions occur in sequence, the equilibrium constant for the overall reaction will be the
same as the smallest of the three equilibrium constants.

=

T/ F Oil and water are immiscible because the hydrogen bonds between water molecules are much
stronger than the dipole—induced-dipole interactions between water and oil molecules.

T J'{f,) A catalyst increases the rate constant for a reaction by increasing the pre-exponential (also
known as the frequency factor, A) for the reaction.

T _fff) Half-life is useful for understanding radioactive substances, because the half-life of any first-order
process (such as radioactive decay) depends on the initial concentration of decaying substance.

2 marks each:

1#| o [Selude Fq_v-i'"-.:.l.r-_d_.!
6" | F A solution containing an ionic compound will have a lower vapour pressure than a solution

containing the same concentration of a mule*j:t{Falr compound. higher C ] = lewes Pmr

Pﬂtr I ?:. Fozivtrd

T J@ The activation energy for the reaction A = B is the same as the activation energy for the reaction
B = A, regardiess of the difference in thermodynamic stability of the two substances A and B.

- i MNOVE < e/ drefhan SUMSH Hafg ™
T I(F) Ifa compound with a pK, of 9.0 is placed into a solution with a pH 61 7.4, the majority of the
compound's molecules will be present in their conjugate base form.
no

T I(F) For a proposed mechanism to be described as “consistent with experiment”, the experimentally
observed rate law for the reaction must be the same as the expected rate law for the first step in
the proposed mechanism.

Q<K AP
T I@ A reaction mixture whose reaction quotient is less than the value of the reaction’s equilibrium
constant will be faster in the direction that leads to reactants, until equilibrium is reached.
A= (8] whire B i toosmall

-, procuds furd:
7 Eoar

Sk
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# 2. (__I4marks) Pmamnmmmmwmamﬂm neutralization™.) In what i
ways is this accurate, mng? :

attudake. .. s [eading
O L acsh przperdied of acid 4 base are -MM"V
reguce Wﬂ M‘gehf) n H 4 feaet Ya?[drf a conjugale bﬂ:f}qu
ﬂ““bmwness clehve L ¢ Hopd 3 qlsmql«‘r

W
5 3:2:: qucja;ﬂ.f}mm E:j: Le:"i:&+ © has ‘;-'Tm‘-ﬁ'mwﬁ bacicf acidic
W P

tiles
5 comprised of spesiessuat ot | PP ML bty
bausic phegeitier | — go (utlon Wi
LF Eﬁ&ﬂhaﬁ!ﬂ " H};Ad;d i afier @ newohredagefina X0 .

=t :{}ltq_hﬂﬂ lj'w:\w Il FH qﬂg( resr.

oR
W-\{%D ":i {:p an C:,;{, = I-F do h.ﬂ‘i‘ CoiEUIMe !..u ap md‘\_

0 at cubabwae. . (W) ;
s
- weak—vesk =t M:;ri ; ) ez:.x.w

L Ap not {lffrﬂ'i'ﬂﬂm of pf‘b‘*tﬁnfi@ uin{;w str.
wokot 5-%-%4 'i:lﬂw.-&ol k 5

il
®\cln/éWH

# 3. (_ 112 marks) Consider these two carboxylic acids:
et
\.0 [
- a) (4 marks) Based on the structures of the two acids, which do you expect to be stronger? Explain.
"Enl Aifference ©  \ H rei:la.r.eJ by ) and €2 Ras larc‘;.ef 5 ~HmnH

+ ing otz b
;‘;{ﬂuis ace S‘ironﬂer F He bond h Hae J' H beiag ched Mjw-f:ﬂnw i,

5 mu:erm:-! bege 13 prere Fg!gtv([hﬂ+ n.g.r;gsgnnihj wfak_ér:'} s
a-

The ¢ _in acid@ has a lacger ¢leﬁ+f"“¢‘ﬁ*4’“'i';'__+m“ carbon , Sothe A
‘rﬂb acks af an E{ecﬁpﬂ w;ﬁ;{rawiﬂﬁ 3(‘(:'5,! (mc{uc"&wﬁ E,R:«eg_f) TL‘uIS

Ll. 1';“; means e L0 Wlls” e tae eleckoon densid “"" e -C L’c“‘! el

'O W5 effect catcies Yhrough The M_ﬂl?j—:%*_:‘__\f_ﬁif v akes the ©
ull wore S’tra'ﬂ-qu on fhe OH bonds electron paic il maEls

e i{wﬁc%r} FIFZE.;* {Lﬂ.wi:j chmllc)br'rhﬁ;:‘:‘:ﬂfifjuht
W0 of, + more ativactice &

: ¢ charackee of the H and make
M - Gr| L (Lew's baﬁ'f] PM‘@J 4 i acid @ fhat lacks s
b :

L ﬂiEd’Wm— wi!"htlfauu.nj

/g’r"’ Similar aiqﬂmeﬁh '

L=

I‘. [+]
due o ind Aeboi |y 2edion Eln = J}:u”tn?
o'f lone_paic clorery® Mere  steble Toce jeinfiess hasic/
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# 3. continued... pnits é;asf: fla + H20 = A= +H30"
" ; Thermodynamic data for the reaction of the
b) (4 marks) Using the thermodynamic data in = acids with water, in a Tuti aEer
the table, calculate AG”ys for the reaction of §; i aqucition
each of these acids with water at 25°C. Acid AH i (klimol) | AS ny (W/molK)
ould these reactions become more or less CH. £

product-favoured at higher temperatures? JCOOoH 23 ol
Why? Cale &Hn, &3exn — lose 4 CICH,COOH -4.70 -70.8

§ ACom= DH'ren- TASTun  piswadvhed unils 05
or CHyCooH - //’7\ ¢
9;—’4—/ o X _
: AG o= “D.‘E?E-—fﬁvgﬂtﬂ.ﬂ‘i%ﬁi_) = 27.02 kT neactant-
~ faurownd

ol ok

CH UC/UDH'- e
(L2 Ay o V.4 AR
o = ~4.30 K ~ (298K)(-0.0708KT \ = [6, 4O ETfmo\ sl loas

4 o] |-
~ ol e Banoninble WEAS, 26)
Each reackion is enropiaally unfavourasic i < ©7) 4
which weans ot ok hia'ﬂ.ﬂ.r ‘L&-MF-E-F::-.IJLLWJ He TAS ferm wld
13 Wﬂm o im.%,w P—of:Hl've TuamAren - Thats, as Tf, ﬂ@‘}m wald Iicome
wwﬁfwwww{ﬂm even @WW*
. afﬂﬂazczr)fiem hedile explanstion
Tinse buk Ionaeal 1o cpecity Bt ol o e
1“" ¢) (4 marks) Using the thermodynamic data provided, calculate the acid dissociation constant, K,, for
each of the acids at 25°C. Which acid is stronger according to these K;'s? Explain briefly.

I ST S L =

For CHzCOOH w
l[j’—ljﬁ.m K5 fmd ) ( o 3/ka)/ (8.3 3/ "'“’".K)(l%ﬁ\’j ;ﬂg' et Eb;as g

bf K—‘ < = 0.5 for mismalched unss
| Fer CaCHacpoH < ; {‘;.EH o W
K=e (16 %0 K /md )(1900 T/ET) /(%31 Spmet K)( 29g)) =e L. B5xl0

Thege t{uiﬁlafmm constonts are Ka s betause %é‘}f are derived from
e ceaction oF each acid with waler: HA + H2o0 = A H3ot

K.

IS ¢ QcH, cooH haa a lanser K¥ and Hhewlre s feactim vt water
15 more pmb-!ci-&::iﬂ% Hrat & CHycoot (obfrowgh nubul
—— o ¥ adfually preduct- favpunad and both acids ane Huaefore 4 poeak).
? Towss, CCHycooH is a shomger¥acid Huaam CiyCo0k .
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# 4. (/9 marks) A forensic chemist is given a white solid that is suspected of being pure cocaine
(Ci7HzNO,, molar mass 303.35 g/mol). She dissolves 1.22 + 0.01 g of the solid In 15.60 + 0.01 g of benzene,
and finds that the freezing point is lowered by 1.32 £ 0.04 °C. [The K; of benzene is 5.12 *C-kg/mol.]

a) (5marks) Use the experimental data to calculate the molar mass of the white solid.

r— [ &T-F = Ki“mﬂ Curfd.w = medes s‘el'uj'-e/kj gufue,hﬁ'ﬁf #-F‘.ni‘hiﬂﬁ :

Sm=DT W (raronged orly) ‘ <y
_]_f:{_-_ lf 0 mrsacl!&.{ mdalﬂ-hq
Wse Hat to conclude MM

A =1,32°C ' Sewne 04 COCaine )

5 5112 “C kg-mel™ max 3.75

o= 0.2§7D el fpﬁgdufn{'rf{r 25F ﬂtuuﬂc{} *‘» ! {EU
' futes ﬁ' 2578 mel ¥ 0.0/

,5 Sinde I.‘E;-EDS benz ene used oS Sbll"'re'ﬂ'{_ MAE St SPINE | kg benzene M'ﬂé

= f-r.azl;ﬂt‘.‘*_;malw,
{35f -'.‘n,.ul.ﬂl'-u;'d)

[DI:MM : M"Esg z |, 114 scalu-fﬁ‘r{ = 3533 j,‘"mai £'|553 éfmcr'?!' fgﬁ:}

wmole 022 x\6 "ol
clede e wx
— MM 303, 3533@?

b) (4 marks) Assuming that the percent uncertainty in the calculated molar mass is the same as the
percent uncertainty in the temperature change, calculate the uncertainty in the molar mass. Could the
chemist accurately state that the substance is cocaine? For example, is the uncertainty small enough
to distinguish cocaine from codeine (Ci5H2:NOs, molar mass 299.36 g/mal)?

e uncer*ﬂin+'j M AT = p.e¥°c "{1@;_*;% = 3»03 "?"nvl/uﬂfff"ﬁm*y { 25F. J

O ne I [\32.°C

w W (25€.)
Thws uh‘l.r.u*f‘ﬂl‘n*j m MM= 0.0303 ¥ 3033 ~ 9. ﬂfm_ =1.t.nm*hin+3

L_ : 2 -
-_ g M= 382 2,92 afmol € B0 % T almel

SE-

The MM of Codotne 15 23%.36 glmef, which Lo withun?il
{284 — 349 3|'m?r9 diketmusmed via MM”

&5[_ The ce Foce - Nﬂr(-ﬂ«ﬂ. chemist M be Cerfaum
e Mok tha wluke seUd m Cozaome .
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# 5. (/12 marks) Chlorine dioxide (CIOs) is a gas used as a disinfectant in municipal water-treatment
plants. It dissolves in basic solution to produce the strong oxidizing agents ClO; and CIO.™,

' 2Cl0(g) + 20H  (aq) > ClOy™ (ag) + CIO;™ (aq) + H2O()) Kinetic data for reaction at 298 K

: foo e Run | [CIO:); | [OH)y | Initial rate
a) (5 marks) Using the kinetic data given in the table, & (moll) | (moli) | (moliLs)

determine the rate law for this reaction and the average

value of its rate constant at 288 K. 1 ﬂ-m_ 0.030 0.0248
2 | 002073 0.030 | 0.00827:zk 5
3 el

2 ﬂThe fEn 1S ﬂrr}":r,}‘;(ur weh each reachant: 0.020 | 0.090x3 0.0247-x
[whe= R CUOIVEOHY [ W (s i amith)
s —_— "
—fu.\'\@: fk-; ‘m !.r_\ — C'G?—I'E'i mDuL'ﬁ = 1313(1-“9!‘.’[__,}45*‘%
3 (0], CoH T, (0:060 mal/)(0.030 mal/c)
St P Tum (@ }J

12,97 for run®
12.% +1I3.7)=3 W

-1

e =138+
s 12,8 M™'s

b) (2 marks) Does the balanced chemical equation correctly represent the mechanism of this reaction’?
Did you need to analyze kinetic data to make this conclusion? Why or why not?

Néf e aﬁua.f‘fcn camnet repce sent the mechanism , becanise it 5“31?3“:"

M the reaction wuuld_be Crvpl . Feur Specied w{h-ﬂtmg
Simul tame cusly 18 k"'ﬂh!j l“:;ﬂlﬂb_lf_@/ e Can deduce +Haig mili—\t:mf",('
olwg any expef: mewnts — Ju8F common SEMsR. '

¢} (2 marks) What can you deduce about the nature of the rate-limiti 533;: of this reaction?
: e e erall¥ wWhich #
The e,h‘fzﬂmmd-m{ phe law 15 Second ovder overally wi Jugaeg a1

1 Hat Hw it = Linating Step  invilvef e nolecule r:i:wuﬂz e ol

@%ﬁ%_gﬁ_oﬁj[:\ a Snlntala—-wﬂr'jt‘ﬂn reachian (ele e wtary
L2, 2 A SN toodd 2 RLS highoot E~ 05
e or slowesfstépo, 28

d) (3 marks) If this reaction was performed at 298 K using an initial CIO concentration of 0.015 M in a
solution with pH 11.75, what would be the initial reaction rate?

rake = R (20;).Cor]c ¢ oH=1.95, pOH = (4-1.75 = z,zq?
M

- ey -2.2 =3
Y o~ s Loz W08 = Sé2x10
? =(3.2 M"‘g")fﬂ.ﬁl’é!‘-’l)(g-uxﬁgﬂ) ; TRally 237 )
= lex 1o Ms™
weke = L1 x10T MW ™ pH=-loglHsz¢[ozs
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# 6. (_/10 marks) Imagine you are sitting in a hot sauna. The stove (heater) in the sauna has a layer of

rocks on top of it, so that you can pour water onto them to create steam, which makes the sauna feel hotter.

a) (5marks) Imagine you poured 225 mL of 45°C water onto the hot rocks, and it all evaporated to form
steam. How much heat needed to be absorbed from the hot rocks?

[AH?\p of H:O(1) 2t 100°C = 40,68 kuimol; other data on info

=2
450 = rauﬂg.:iT_v_'{_

Frest: heat H2O from

{1(: mC AT { endotheriic

[ el

2,,‘2.’5 > (11'5 L {&)Q,ﬁ T \{5‘{“&)

e
=51739 T

518 kT (g 25

(. ne decimal F‘f‘f‘ﬁ

%mf:m]ﬂ §

Totad e ot 1.'&2%4_,L|.':?c:i = (Lwarmihj

L

= 559.6

lgn._s.rﬁg‘u_-]_
7 D B P o (00C = 5t
j—'z_-'#‘d k{‘( t'p :"1:‘-1+f [rEndc"t'htrmf::{l“

cir = AH ?,rar ¥ *D,."/,KHN"'* Aabice Wiy
= (4o, o8 Ei) 2159 W MRS
K ol -lﬁ',a'L?-m;h“

Yavaportis 50F- €T (only 3 SF)
f .‘j {_—_,,.,.:J:r...fn-."',-lqir;}

e

* [LEu'a-rc.’dhlﬂj_ VI,
Y - Go.9 kI

n‘. lﬁ{,_—' ‘;EDII J{_j 'v‘f {rh_t- M:[r{--.j Fl‘i{ti]
‘_-_J"'ﬁﬁfl:lﬂ'ci -FrOM I"EC.L':E:

b) (5marks) If 2.5% of the steam from part (a) condensed onto 1.25 m® of your skin (about half your
body’s surface area), by how many degrees would the temperature > of your skin rise?

Assume that: =l o
« the heat was transferred quantitatively into the outer 1.0 mm of skin.
« the density and heat capacity of skin are the same as water, since human cells are ~90% water.

Find meass £ skin & use w:&T:tt;“-t.-ﬁnA LT,

whena g, 15 heal acsed by Condens

|

Trae

3
Y= 125 X107 m X Qoa am)” =
Lwn

and by definkion, for
: S
m = 1250 mL ¥ loy

o skin at T i Lwece ke waker °

Hao, { i =_E_-“"'L'

M = (260 q of H0'W

r Vplum e of chin warmed up = 1.1 " X 12 00 v W’.)‘ 125 X107 "
: (000 wam /i

et #e o mL fo relede To maus
25510 ¥ (0" em

¥

[ m

1250 am
[3{'.,-1.«1‘1}
1298 ml w

|mL

wCAT D oT= 4=

5071603 «(0.025) =

v .
Sy = M

1“_,"“ “ ml
SNy L.

¥ ﬁ'ﬂ Askia %hﬂdmsmﬁ - ':I,E -.ru.Pnrzx‘lir'r

(uumm sense foc cmzf antwes £o,28

-
£ad

70

'(Tlani‘;mﬂg,w 3/5°¢)

(25f)
e heal Comasa e MWIM":-«
precesa :w.wmﬁ e




#6b) more detailed unit conversion:

Cleamer COMIAMDA ‘5;-‘%“ skon whums o o
< V( L : : d/ | e
\= (1S m X ('-Dilon::m)l X [I.GONM ¥ _t_é-_r;m
orua of M Fhscpread
= E.zs‘m’" X 10{?{‘%11 X [u-loo cm] A
e

. (.25 x leooo ) % 0.100 em

_ (2500 cm % 0,100 am
= 1350 o W

#7b) Alternate approach to finding pH of buffer solution after reaction with acid:

Weing +ull i b reahmend Yu‘_ m'“' w
e 1}_9#‘ ¢

ol % B0 = kA 2 Hs o'

Hial o W

(:Erf 0.01903 ref /0.325L u,aﬁ g.b7ass C?wf ﬁ o e
= fIn_h | ‘_ﬂiﬂég +m I e 0 Wm ALLE
A | = : -
st | O 0555 - X - 0. 07148+ ¢ A | |
. €, = lox16> = .:D,t-'-?‘i#ffm)(fx) Vr;f in‘f‘ W,mf Lrud

0. 05868 — Likslyy W

(oX16° = (p.0794%) X
g.09%CE W 0. 013
oy "l"ﬁ k __'}C__ = .
o= 099?535 M 'IH/ ( EHU‘"ﬂ‘_ & '[%;:1" 4,_)_5&?& ;
= (H30']
- = _Lc?ﬁ{n.ﬂcu'??ﬁB)v’-’

7% ?H = 3.1%
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An artificial fru

@ !-aﬁ-flad&

#7. (/10 Marks)
salt, potassium hydrogen
the first ionization step is important (Kas = 1.0x107).

e

Twrhial concentrations :
@ Hchﬂlfﬂi- . Mm= 150 o4 cy’mc-P;lr
in'—' “I-ﬂ'jKMM
= 0.61329 mef W
Cone. = 0 03329 met/L

Raleo of HAZ 001323
A" 0.1063 \

ﬂﬁ[’—‘b cnddudion: Yeoth can ack o4
jes J 0 E el
b) (6marks) A person's stomach usually contains about
hydrochloric acid with a
described above, what will be the pH of
Treat e juice as a feffer
]'*- Tn 250l :.-l?;jmm'~
*n, ,=(0.2500)(0.01328 mol/t)
= 0.01832 Wik
“Npa—= (o.ds0L {{}.ifﬁa met/L)

:Q.ﬂ'l‘# B e

{4 marks) .
Tartaric acid i5 & weak acid since Ka < | @/

+ KHCyHyQy 15 its l:'.cﬂju:aak b se W

29

hs

L.

it beverage contains 11.0 g of tartaric acid, H
tartrate (KHC,H;Oq), per liter. Tartaric acid is a diprotic a

Would this beverage behave as a buffer? Why or why not?

wn one Witer of sl

0,061 veny dusae Fo (* ks
=8 ﬂ)‘!u{—&f‘ M ,t.tg,
wat

~0. 0 M cene. bB

pH of approximately 2.00. If you drink a gl
final mixture in your

+MFH0{)GA

Thaus: ®¥ .,

PAGE 8

ID #:MQ%JM
LC4HaDg, and 20.0 g of its
cid, but in this situation only
[ Criveria = To AT ASA g uFFER
weak aed ¥ 'l‘.mj hase Fﬂi-“
rearly 1%1 rodtio

@ send in Y
ﬁ?ﬁﬁww hl‘ﬂk c.:,nc.e--m’tf'-:xmms

-

KHCy HeOp: Mm = 188 139 jfmu-Ptﬂ’

'“'I‘\= Zﬂ-f?‘% J'(M
= 0.1063 mef
6. 1063 e/l

l-r:'.. Con Luﬁ:‘&-r.

i

Cenc -

mfac;ﬁ..“nﬂﬁni P
.u-tw# JUf)"’i 3
75 mL of stomach acid, which is essentially
ass (250 mL) of the beverage
mach?
Q.AAAA\S atpvach's acid-
= 0.p075L X cong . HC?
= t ginee \ooe clissecialen |
e HOL= conc H3O n?: &y
]

e
CHCL] = | 2%C = oxo M

= (0. 035 L)(hox1o™ M ILg

= Fu5 x10” mael = Hluge

Q7 tanks for Hadrnhod

(9 +  H20 = HA- + HzO" Weguaturn
0. 0830 e ool o 00075 mef Fodiust B 2DT
40,0005 o ~0.0005 W £ xn wWevth |
I 0 nﬂ{.'—}wﬁ?&,ﬁ-ﬂ— é&hzf-\‘; 22 0.035%3 O et

= F:ﬂ + Qiﬂlj_.
FH f i [HeA

w W,
= - [#] Jﬂ 7 + .E_I,'ﬂg?j._.
t ﬂ{ = ) ?‘eﬁ (C}J}I‘fﬁ?

—

31.;39"('-} P R

—

7
of
et i
L.,.i:'FH
Qops adidae .

(Use Hendesson-Hasselbelch eguadion 70

392 ¥ e mixhae 1 the dhrmach wrndd, wew e mauch
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# 8. (_/13 marks) At high temperatures, a dynamic equilibrium exists between carbon monoxide, carbon

dioxide and solid carbon:
C(s) + COx(g) = 2CO(g) AH==-1725kJ

At 850°C, the equilibrium constant|K_ is u.153: g e hare-

2 . 'oyﬂ-ﬂj
o = W

a) (3 marks) What is the value of K,? ©

K= Oy bt P=GET =P|<P

= (0. 153)(0 ox25C L w0518 50+ 173 K)

pael- <

'lll?t’.

= (4. A9

e Kla'r Lo [V
b) (6 marks) If solid carbon plus 1.50 atm of CO; are placed in a 1.00 L containe

r._ pressures of CO; and CO when equilibrium has been established at 850°C7 LU 3 — 2
y( e Lk CO= ) = 20 (91 Ces) *I . m‘tg e w-:q'b
l ihl.r'i'lkﬁi Sl:-ﬂ"‘.{ ‘I L ED l'.'l.;t&“ \J -?a ﬂ-r;h-‘\ M T i i +'?_r;‘¢.'l’
A — % =K R | o
i Sune {L‘ okZ}- hé}'M'X{ +LT*
e | ; % o W
o (159 #)ake 4 . — ) where ECE':] P/RT = 0.01b23M
| = 0.5 T use
| 1? = It = M"f @Lm} w ( Ko with P

(o= 0,153 = CCOYy= @R
Ceo -9 01613

conel wusg ammib.mvf'

(0.152)(0.0628~r<) = A"

WO = L +0.153 % — 0,0624%0
=0 E3E 0o lf}gz '-lﬂllr)f ﬂu—"ﬁ)
= 204

-( ouss * o.063S ) g

= 0,01231 MY= fin [wﬂi

ke Peo, 18O
[ﬂ Commet 1142 Wmm \F‘" inaliod] P"(

%.1) (1.50- nﬂ LM:
G e G 1%l - 2UAS VW

ﬂiI-q.{’-f"'- ___..—-———-“—"'_'__'1
St = =il J(H i - 4(4)(=2148).
~ g = J53T. 11] :8

D Bin Peoa = 4 = (13 atuaV (cthen b megalue) )
:f. P{-:Ga_“ LSS0 - lj“ G 37 o i - J‘%?ﬁd&ﬂh}\ dal
= Peo = 2003Y = 2,26 st tPeo = Ao oh 231 )x
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\% Lutl marks if specify fhaal frdoes st eeack Wit O o I’LPE:""I"'J i guf{?aﬂ-(,{;l 'I,r.

b



. PAGE 10
CHEM 206 Fall 2005 Section 51 ID# Maduny pcneme

#9. (_/7marks) Sodium fluoride is added to many municipal water supplies to reduce tooth decay.
Would a 0.00423 M solution of NaF feel much different than pure water? That is, would it have a neutral pH?
_

Tnsupporf_voura:w $huwaqucaI¢LﬂaHanofﬂ?epanthissoluhnn [The K, of HF is 6.8%10™ at 25°C ]
Na F 65y Mssdres —{qu!{,{ Nat and FT oan o |5 r-a.b.o(l)/)
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# 10. (_/ 10 marks) A@alurated solution of an unidentified ionic salt with the formula MX, exhibits an
osmotic pressure of 74.4 mm Hg at 25°C.

a) (3 marks) What is the total concentration of dissolved ions in this solution? X :
Ty = nRT  whea eitic preddung neaudts Ao delad arluds F*F’fk’*"’lﬂ*"

Lol

ledm W . fer ol disdlued
5 ‘f gUALLI =) “>T=0,09789
A

@‘o%zﬁg L‘:t%g(:g AL £)

m atin e 2
. m): 4. 60 x16> M (35F- e diglts t 4.003x10°M)
v totad (owma. .
b) (1 “‘“"ﬂswm i o AT SIimarizes the processes oceurring in this saturated solution.
Ph% . ﬂ—::a_ﬁ g 'i“' == L S b ﬂ‘-\j!b
I| iﬁﬁﬁ os MAz(s) == M p * LK tan) :Et:b ‘:I et necestarily

e ' 7
chrars &H@ Muffl L’? : @ o a:EM # but raust balance
c) (6 marks) Assuming that MX; is fully dissoci ., no ion-pairing) in this saturated solution, what is

e yeiie & Wiyt P vau't WofF frctor L= maximum
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e and, ons Brmed pn & [ M 12X ra;l;m":f so[X]= alm*")

L{.
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