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#1. () 10 marks) TRUE OR FALSE? Circle T or F to describe each of these statements.

=N y
T @ Chemical equilibrium is described as a dynami¢ state, because the concentrations of all species

involved in the reaction ghange/at equal rates at equilibrium. Sy constantat ¢gm.
NG | 2
/;? DEAissoludion <0 + bpomas moe fouvo wiabte ao T 7T
@I F  Most substances have higher solubilil at higher temperaturé‘é, which suggests that dissolution is
- usually entropically favourab according to the system (where system = solute + solvent).
. NE = AH=TNAS
Dec Tager + L\}L\QV\.-TT; So b"@(~i°-‘~ maks AGLD. ..
T l@ If two reactions occur in sequence, the equilibrium constants for the reactions must be added x
together. N ed.

- relesges KS(S BN 2O é.g;,—ﬂ"dg
@f F  During a chemical reaction that leads to an explosion, the system (i.e., the rea ants &/or products)
performs work on the surroundings.
et ‘)’\A%\r\f,s SU{YG\-M'\.o\iNﬁS om,ra\rr ‘)Zﬁfm’ms vaov i,
= chate flnetvena (€4
T @ Hess's law can be used to calculate changes in thermodynamic functidhs that vary depending on
the mechanism or path of the process.x path funchiona’

T/ @ To minimize indicator error during the titration of an acid, it is best to choose an indicator that

undergoes a dramatic colour change at a pH very close to the pK, of the acid being titrated. X
N2, elose o PH ot éﬁu;v‘- fom

1%
T {(F} Whenan wive interaction is broken, energy is released by the system.
co. a bon X oc intermolecular Trrce

T /(F Brensted and Lowry derived@n equation that helps explain why not all collisions between

reactant molecules lead to reaction.

3 Athenius ef_twdﬁ?n .
ﬁ,\‘: thier, L%) Vs hrger Z2.0M

T I@ A 1.0 M solution of sodium chloride (NaCl) would exert aowe? osmotic pressure than a 1.0M

solution of glucose (CsH120e). e ANET  lreaer of (AR lager

(p1=1 C_\\:l.om 4 C\TBQ o '((v) S
LY

T @ itis ajﬁ\é:is possible to predict the relative solubilities of two ionic substances by comiparing the
values of their solubility product (Ksp) constants, without doing calculations.

“\L,) J'l: have Sewuw @A ® l'Gv\-S'_
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# 2. (__J 7 marks) The freezing point of a solution prepared by dissolving 1.00 mol of hydrogen fluoride (HF)
in 500 g of water is -3.8°C, but the freezing point of a solution prepared by dissolving 1.00 mol of hydrogen
chloride (HCI) in 500 g of water is -7.4°C. Explain. [Calculations are not required.]

M mHvO/ puae W0 PQQ.‘E/C-Osi' gica.
o LcH. ate Solutions o(: an au:ﬂ n woxfe( gﬂ;me [HPI]
Solute intecteces vk, free %129;_—ﬂac,_(h/hd‘éfv"\j_t£ﬂ9u/
<5 freezns omt 35 o vwenl'\)/('[_‘;}o 0 C,)
= [dentity o solmbes not IMszme\/ "olc(refs.slw e
U | wore b;l;; K m So if there are momlyi
kg fAe;FamJﬂo"\ { w solulen vl
i X sebuda »&eﬁla,ai_ﬂww
o panticler

S 5 i
o Lov acidg:  batzalion /rona workh waker | g&&;ﬁiﬁ—@&f@
madd Fraclion

5 — MEE O e

e - . s
X @2 N R

AT .4__' _._;y cp-  + k20" 1\/6&2@8’#&
@ el H"LO(U o i A

@)

e =5
B —r—

M ; TMS', bEC.éU..\A{ HCe s a 3+T@=\.3 G..Ui.é")!, By ﬂku‘j

Eorecilad s O andelaef
Se JMD‘P HCe gMJMM‘/([r 2)

(5 ’m ldﬁ'ﬁlv\d!ov\aﬁk |
becanse BE fEsa weak CLCAa\ [ned HEF \g(uzlolf

s i‘mvf’ ~.«(7,,-,la,\"?i<,{‘<;)
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# 3. (__J 11 marks) A simple humidity sensor consists of a cardboard square that is blue in dry weather and
red in humid weather. The colour change is due to the formation of a hydrated compound:

CoCl(s) + 8 HO(g) =—= [Co(H0)s]Cl(s) note: same as CoCl,+6H>0(s)

a) (1 mark) The water molecules become bound to the cobalt ion via coordinate covalent bonds. Vhich
[ of these two species is the Lew:s acid, and which species is the Lew1s base?

l* e H?. ok
(it acce[* Cocly)
b) (4 marks) Consider the reaction shown above. Briefly explain what causes this reaction to be:

i. Exothermic (AH°nm -352 kJ-mol™ at 25°C) v(
wccrmuan CoorAdinate bends betuwren Hoo % Co™" =D Teleases i
. OV\\L needed o break 2 7 7 e lomic  kends = Fbghurej enﬂ,\gj
‘#\ boot a,u“h-w&lj Mote 2 tonfe mbecactions shill exict n f)qd,upfrx
:@\)4\6* Lrmation “(’ bowndds ';O»/\/ Lrethetmic .

i. Entropically unfavourable (AS° = -899 J-mol.K" at 25°C) — TF misinfer P“"+ ot mffi"‘v'”

S&rglem Lecpwies Molt T i zed [LBM( evd‘r“o(}*ﬂ

s b WD ‘)( wvoleoukes  move Fooint b—eimj “heee ‘thr\ej ‘

Yonded? F= 4. watal lods o less fPfeeflar/h of movemenT
l'é : Qr'lq CJQS == l ﬁx(‘Hdé‘ég
(fﬁﬂ (Creally %)

c) (4 marks) Calculate the nd d Glbbs free energy change for this réaction cen a hot summer day
when the temperature zs

- tass ¥
W -
—561 i}_{s)(_ (273 +Vg5 K)(¢0.399 _&_ﬂ)
roh hnoy “K\‘
3SL Kt — (303 K)(-0.899 kT /mott)

1

it

Sl

“352 Wt = (23689 o)W

= ey K3 D‘:Vk/
’% /m ( Nne ci\€f/'if\'\aQ PQCLC,Q,O ‘?t)( P(’hg&( SF‘)

d) {2 marks) Comment on the expected magnitude of the equilibrium constant for this reaction at this
temperature. ‘/

ACC)< (@ = »’TC wizineouss ‘Fov w{,ﬁé‘ ex v\am Auet = fvous cod

—nmu? Hee Ccﬁ,t,u\ [ byt une cem Stant ";laewl_d\ be 77 1/@%6@
o & 1"(;\'1- ‘Q_A(\_K i<:&-ﬁ6'/f2—fl/
i

_(?sccc;c/(? 5\% = )(mm’)

m L o . | e N
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# 4. (__J 12 marks) Acetone, CsHeO, and ethyl acetate, CsHsO, are volatile liquids often used as solvents.

o iy
| acefone i I"\' J__llcg% F H = ; 4 ethyl acetate H % ,);". yfﬁ_ f:H %
. 2\0 4 _’f_(; el ) X (Z722007 i dol Pece) [ _ ‘:‘C/G% )
: lj’ "{ [ / \)é Y via Londen \ HY 4 / &é/ Il
Vol T Dnlabe i

a) (5 marks) Name and describe two intermolecular forces that would exist between acetone and ethyl
acetate molecules, and clearly indicate which parts of the molecules would be involved for each.

D Alpole - diupde in fionS W London AMspelsian farces

D Aipele- dupde interactions @ (;Ln;} ﬂ,‘j;fif Q’;Mej_d}%{w Bres)

% - nom!nolarvrrey\jj:dnr ol melecules
nderact with each ot vig

o pe(mav\ew} &Efo}e momentt i both
molecatles, so d= and J¥ oress
of ng'iﬂ[ocudn molecules Lill

inderact vie Zlectrostatic affaclion elechon clowds "I*HDH”}J&“‘&
: other + inclucing e sioml
, Lncles
@ O.S for M\{usﬂ NOo h‘f,&roaqt Lgngl.;"_ = e foc e

@ no mavks for H"aem.olr'euj,
even - well-descrileed,
Since wo d H m eifher
moteanle ! [necd F=H N-H, 0-H..) :
b) (7 marks) Consider a mixture of 25.0 g acetone and 25.0 g ethyl acetate, which you might use as a
cleaning fluid. If this mixture behaves ideally, what would be the vapour pressure above the solution at
30°C? The pure liquids’ vapour pressures at 30°C are: Poacetonac 285 mm Hg; PCethyl acetate 118 mm Hg.

- . x 33S odien) .155
Toeal 2~ conponent - velatile selwhion ! : 2 if b (01554
| Kocetone = =ocetme
[) ? acefone  + P eHaacelate L/SHM -

\

- A0 . 2 ﬁ ‘l/

X P + (Ke'_H IO . . _ 2509

fre ' o A oets n..=2$p Mol =
= \-J—*WCE —— “Rﬁl:‘:y ace = l @I
el (.23{5 iy c J ,,»7 e
@ (o, T%ft’”&S/)( 18 mr'\)z\(Hg\ . '%30*‘”‘”‘_ i

i - ' K acane = 0. F208 mol
= 3. 3T memte T 46 83 aml € = o

b aceﬁ:nﬁ: : 'C}fmi;‘j (0.4304% + 0. €37 mat )

(D, 2--2-.60 ﬁi'm *U'OBIQQQﬂg = Otéc\?_l ‘

+l

< o 5 r
LA (0(%,13%@";))

_:O P = lt‘] ml\r\\“’cﬁ ’i‘?’t%-p \J?Li}(h/ul_

This Tstal vapour Pmé.su\ra cerwl
*Q‘om 20ch CmV\_lpr\e,w\' Qz){é({—;r\cj e

\\ \J‘G'Lpum.( F:‘eﬁ-urq Co Nigfﬁa.\cll\«-j +cn1'¥%
| [2— %‘QM Caw‘-osﬂ'?m O‘(‘ Fle miyhure .

%{:mugiacm%e: . ovO ~o.60217
=g 3o

Since Olr\l,t] have 2 camfmw»\ﬁ;/
st adld Lep Yo Fetal )
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# 5. (__/ 8 marks) Chlorine oxide (CIO). which plays . L =
an important role in the depletion of ozone, decays 500 o M b
rapidly at room temperature: e AR Line of best fit:
2CIO(g) - Ch(a) + Ox0) SR ¥ =-0.0009x + 8x10°
A single kinetics experiment was performed, and the .,,VE 7.00 - R® = 0.9576
data set was plotted in the three ways shown here. = o Al
a) (2 marks) What is the rate law for this reaction? g 500 - e e
How were you able to come o this conclusion? e waﬁo\ R
And orderim RO X o ' : ; ;
e L V\'/ 0.0000 0.0010 0.0020 0.0030 0.0040
mte = R LC/QDS Time (s)
Z Based on r,{dk C‘C A v e In(CIO concentration) vs. Time
= Py 116
Pz e e TR Line of best fit:
\G@l»ﬂ %&m?&, g e y =-146.92 x - 11.693
kt + = T R’ = 0.9829
Cteol (Ceo], 5 e
b) {1 mark) What'is the j;lue c;f th(—,:lr?ie cgnitint’-’ = 12 1 galeidly = - lﬂ-l: %(@mb ol
\)(5‘0?3 of Ut = — S 121 {1 (0N _ ok ——<? falody = ek
Yun S = 122 | e hm
l + it o Sy QW S
)Q: Z N0 rells (M"S" -12.3 ' ' ' T
e Y 0.0000 0.0010 0.0020° 0.0030 0.0040
1T ignore ‘&aqu‘ <
L
Lalp
¢) (5 marks) How long would it take for the 1/(CIO concentration} vs. Time
concentration of CIO to drop from{4.77x10™ M;to 230
1.0x10° M? = ﬁxofhestﬁt: Y
= 0 A7) .
Aev g y {2x107x + 117104
(se @nd ordes @ 1904 7 re=0997  _.-*
1.70 - SI'D]E ey o sl
T 150 - g gTRHlGHTE'ﬁ@
)
i , S 130 - L = b+ —
e oI S __f___ o §' (cml {_CQLJG
2 X T ;
Ceeele  (Ceod, 00000 00610 00020 00030 0.0040

. Time (s)
5 éoxm g) )(ié’-??xm ﬁw )
=2 TR &owl

/
7‘?9 x\o m G%WM6>
9.3 x10' &> N

4 —f iUvuc'Mﬂ —
Rx 10" Ll s KD ke T weuld gake only 6 second.

Cams S

= L{-.ﬁ‘?o S Lt (B ‘]f%‘f’ Tl C&WLCé/hi\Q/'tuW:\ Te Oz-/‘br

\ L=5 Jgemm'“ o FFT £ 10 M o (Ox(0 M
8 USFO .' - O Uy thcw

T

J]:bf a\%”}?ﬂi

11

2t
=
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# 6. (/10 marks) Potassium metal reacts violently with water to Thermodynamic data for 298 K
yield aqueous potassium hydroxide plus hydrogen gas: Substance AH, s°
K(s) + H.0() - KOH(aq) + ¥z Hz(g) (kJ-mor} | (d-mor K"

a) (2 marks) Calculate the standard enthalpy change for this K(s) 0 84.2
reaction at 298 K. - HOM) | (2858 69.9

Olf > et 25) - 0 ) [CRone |Gt [ wis

— ) (6 o) + (I (285, 35| 0 Dol e
" — 0. 2'S mEs unals
27 4 ~(-2¥%63) =T . —o.5 F mﬁeﬂ%bﬁ et
2 &Hi% TN g per med  Kesy ceackid - Cerﬁi\ermic rxn)
' -0.18 :*Fgl'rcn as P@”"‘”"F but Sf?fiow Wf'spmﬁﬂﬂt'
b) (8 marks) Imagine you drop a piece of potassium metal weighing 7.55 g into 400.0 g of water at

25.0°C. What would be the final temperature of the solution if all the heat released by the reaction is
used to warm up the solution? [Assume the heat capacity of the solution is the same as waler.,

@T’W \:ﬁmcﬂdm'- Doyn = n X AHO{@ @

TN 01431 ek W

it

e

1

' g
LR T T O e IR T e )
0.193) me) Y oxn (redeased) 5’“:;-";"::2 hove |

o) — i
Q& - @eﬁq‘ isaﬂfu&e&"rbwm’fﬂufmm“m: Wsdn ™~ Wiea B

505 ¥o =6 O 8T tuarg C'__lk_lg\*im?«vim\mm o wkin
AT= Qedn Cighem = lﬁ :\9\ Sl St > ‘\‘

E\T o A \ t 1533 K reocked but |

Nov {_\p@/_’\,&n-?“ aa Kt a5

SN @mﬁu EEJ (alca‘mff._)/
3 Fat Lo = E%mm'_;_ 5 y o i
gp (heeoc %)/ 207.%3%.
éT % -"{:}_35”3 W X \&O . (alén i?ﬂoﬁnﬂ mass of 0 mﬂumego
¢ %o .Ssﬂﬂ{( gt 25k

=42 % .43 k\)/mnw o fww—p&wlwm : e
>473. 43 °C  dnoreanse (rhowld Lave 3 SFm\% -’-fcfﬁm@i—u

e T, = 250 a3 g30¢ oS say f;a@fm

48 4 2cf  The selutun wild hoat up Kf,'q— o

] Ehiles 0 ik = 321 %K 0R 473°c [3205K sy




PAGE 8
CHEM 206 Winter 2006 Sections 01 & 52 ID#__

# 7. (__I 8 marks) The following thres-step mechanism has been proposed for the reaction of chlorine and
chloroform. The numerical value (i.e., without units) of the rate constant for each step is provided. i
[Assume that the three steps have similar pre-exponential factors (frequency factors), A.] k=R e Ea/kT

L £, Jefermines k.

k
STEP 1;  Chig) === 2Cl(g) by = 4810° and kg = 3.6x10°
-1
STEPZ i@ + CHOW@ —Xim HOg) + COe)  Cg=13x102 ) Smalleat /{Q i
- =, fake ‘“}meﬂ.,u\_aﬂ
STEP3: . CCh(@ * Cig) —2» COW@ ks = 2.7X10° :

V\y/t ng(gi' CH&; ) —1—? HC o + WLF(EJL)
Based on this mechanism, derive the predicted overall rate law for this reaction (inclu
explanation), and calculate the numerical value of the predicted overall rate constant. vy

The P(egkiciui’ ke o is based gn the fo\ia'i,m% Meop -

s Ko (100 2 bod (2 is an zbivmediads

s RLs s{ﬁf =1 o e covcnaalim ik 2 %
‘ exonamed n s of Nactante
femove Gint) 1 — \)/
@amw'F have fl‘ﬂf-e.«(meﬁ'{{-hizg T {mu)
FL\rhe/( wedasts &m‘yw% va_mﬁ A)(af @, which peachws o’

e = K (= R'i[oﬂz‘){: ke, wlom od e

Il PR = Loyt (0.5 fur teg - For iep 1)
Lo Cay k-

© - 103

2=

SU’J]J (C@l 154 WW\ M\ib RLS Rﬁtﬁ Laws .
[ Coke,, = Ko (}_Jﬁ % [a)E [CHCIJ/

ovecall
ke

LS o tcu”‘l Cewe,)




note : A“ga&es =0 ' Hws (P'roﬂ, =ffrar)¢f..~ e
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:‘th.'ooT: mmcg"\ﬁln
# 8. (__/ 15 marks) At525K, the@xothemic reaction shown below has 02 jdata modified for this exam):

Ha(@) + Br(g) === 2HBr(g) +HciT mlﬁ Presdungs .
a) (9 marks) A 0.974 mol quantity of Br, is added to the 1.00 L flask on the left
(see diagram), which already contains 1.22 mol of H; gas. What will be the

total pressure in the flask at equilibrium at 525 K?
Assume that all three black valves remain clased, so the volume is 1.00 L.

V= R
P

b - nr?- (1250 '
et fhy = (e Gz%%"\(“
sl !

0 G ol 0-0§206

Pt SR e

ook A "€

uk/ wlﬂ\ tovrect R\

"
Uy
S
M
o=
5
S\

Pu, Per,
3o = O

V't

initied PE{l

(51.5b=) (196 &1 e adml
S
\ = LEE_.{—-i)'—Z—— ]
} Des e egon Py = 51.56- 3962
LBk = 2.9 am W
3305~ 94.52%X + %2 y
O = Si5%% — 46L.3% + (157613 eqm Poc, = 4l.q6- 3762
X= 34,41 of _Shpyatw i lece foed 25) 7 2.3% alea X
it . - A Nefror S _
A=aaly cton W (Showid be 35F, | decimal) [ 5 Pupe = 1(39.6D)
L .\._.————0/-———'—*—4 = A9 2% e
Thas® Pror'= %+ 234+ J3.2% = U5 o Wachal #-.

b) (6 marks) Now consider disturbing this equilibrium mixture. How would m
guantity of Br, present in the flask when equilibrium is re-established? Very briefly explain why.

ol

Disturbance Will the quantity of Br, increase, decrease or stay the same? (Why?, O;!\‘iieafol’é

Freack away Hpr = removes product ¥ o pptes-

2 Adding a substance L e onses mhe eF rouerse rxA CJCM?CL(‘LJV(% Povwmwgh X BUT .
~that reacts with HBr ey ¢ ; ; o

% 2 ned foowacd o (Shifs m{[b\h)’( - VBt $ECREASES e ks

: —egxothermic Twd oxn (Can consider \'\“Qfﬁ as g@ucﬂu}’ sont

2 Decreasing the — JHdemmpecatire wil affect endothermic ditechen mare exgln.

~temperature to 400 K o Slow down endedhermic reverse tXn mor 2

:ﬂ e '[‘ ‘ thi‘.:i XA (Q.V\C?B r[&%}'\‘t’\)"/ oa'\ Mj‘n} ﬂgc REAS'ES
e vl = - prEsSwe :
Q«Opening the valve that |_ :2222;65 Ci,\:cgi-fwmhm/ parhial P of all ceactnuds /pmal,u\df

connects the two flasks Voo adian enuallAst Dreasss =0
= < b Mg edtons e4un WALe n e
Lo s : XiNo (b et




Solution to the quadratic equation

3 1
that I used on the previous page x= +462.3 T J 2462442) - 204 (1572 5)

(both sides divided by 4 first): 163

'

(03
gz s £ gxl.3
|03

W

452> 3 [ 119340

c 5{5-?‘?}) 29 b ajtvvx

Solution to the quadratic

equation if you do not Up2050 — A€49. 2x4 210 x= $x°
divide both sides by 4 463050 — 198949.2% + Jbx" = o
first
x= +198492 £V 393990740~ 381553200 |
Ha
= ‘i‘ﬁ?‘fqlﬂi 352

13

= 3902, 5. atm

Solution to the whole problem if you use K, rather than K,;:

s

e ]
Usha Kot Dhgases= 07@&"‘ o XX {cecl5 e

(1-22-5)(0.9%4-x
KR rf™ - (ats=tlie od LNGIO 00, ) ) - Gﬁ’f‘?‘
4 X (1.1883- 2:6\%x+x)525“' (ﬂ ) [HBr]tm,g‘M*’lﬂ) 7930
5.5 %" =15 852tz 09 719 [ 2o30md 2.4 5
xz= (15185 £ /T35,7.0 = (28523 )+ 103 HoJegn m 2R3
= (WS NS £ 20.3%) 103 Cbe ’]HM e e 7
= 'su,,f 0-926 MW frov=Thbudmy

+bv|ﬁv\°} PIOR o OCED-O M
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#9. (/12 marks) Many home swimming pools are disinfected by adding calcium hypochlorite, Ca(OCl)..

Calcium hypochlorite is Eul!y s_oIﬁE@in water, and the K, of its conjugate acid HOCI is 3.5x10°®.

YAal VW Lo (0) 2t 2 H:»Cfiy‘-f Ca(OH)spd AHOCK, \'“’ju;fﬂcf'
(4 marks) Write balanced chemical equations to illustrate the two equilibfia this substancejparticipates

- in when Ca(OCl),(s) is added to water. Include the appropriate equilibrium constant expressions.

Cal0C sy = Ca @p t 20C gV \/K-,r: (a2 )Coce Y lagge

O[ﬂ_c@u + H?_OM]":Q HoCE ey + OHP@T,/ '/F(b = Lo J0oH ] - siald

Coce]

Mizsin f]ust - "035: MfSSinj label ° -0.5

N Lataned * 705 MmisSia w‘uew‘.‘-ﬁk: -0S
P e B : : : 1 =08

b) {8 marks) Calculate the pH of a pool with O@Wtwﬁa ‘acssig: g{r'](()autral?
OCEFLQq; + Hdw _VA Hocl g t OH ™ 2o “\—93 5, U (A
. K 1 ===
witied | 0g00M 0 IoF * 0

T

l latoct),

X +2x /X
\X 3 aok. © =1 \ <

- ‘_ = = st Madola [
L HoctdCoH™) e el (.pmaﬁ/

AT e Ecuf]c'v/ . ':\
. \\--a.\.,_H_H_M_{:_aﬂmxi wadion 1S vald ) /

Ll B g
) if sub s g

(o5

53310 = %

=4 .
‘:X :ngci klo & \XM = [OH;] &lﬁw\ (S]"LCLJ:,L L\wa, 1&F)

e pH= - pOHW

= Ve (—[03(1%”‘()(]6‘%))
- & - (+3.06d)

. w = |
Q@ ijbﬂz\e Se»ewtuw\ i 15_’@_41}/(0@ i a weak Uaac...).
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#10. (__/12 marks) Imagine you are preparing fo perform an experiment on a pH-sensitive compound, and
you need the solution to be kept at@H 8.79throughout the experiment. O woeals HA/AT f'aw’
Cﬁzyn‘j J.?J.Jrf e af

a) (4 marks) Evaluate each of the pairs below in terms of their usefulness in a buffer gr your experiment. 2 )
e PK"‘ HA neal §.35 (=

PAIR | Acid ' Ka Base | Good choice or bad choice? WHY?

B(Lc’k cilxoicle_,/

Heeog 1s 4 sfrong accd W’

Bat thelce

pte of HcooH is hwo lowi(3.7) .

Cood (';Qx,cgce"( k HA/A” confugale parr)

1 |HCIO, (>1 NaClO4
100 ¥ ghugl ; ¢ i (2245 1/

2 | HCOOH | 1.8x10* |NaHCOO
%jfn‘c’-l‘ i g Eg'jfmi

; -10
3 56x10 NH?:?' . K d" NHL{T i< 4. 'LS 61,;5;1138%'5.
1 </ i)
4 Hol E 1.8x10™ | N oJ el (CN( 2
202 : 1.8x100 a0, (i : 0 (S0 pka oo ki )
3 . Vk’qﬁm,} Nﬁ a c,ca)u%w?e port Also ")K-a ‘oo hbﬁln(\)/
N3
(3 marks) For the best choice from part (a), what is the ratio of [acid forny f%rm] to [base form 5
ITF use pra>T
maintain a pH of 8.757 tgﬂs] e Il

D1 HO 0,354
2% E |

£

TF wse P'r\":-":qn?
=D IHA 0. 8A
2 5=

Crirtyr)

X H= pKa + 1 () Onty+]
eFT e o) = (5O = 03l
4 TR
log (NK3) = pH-pia
(Nt Lapaes X

= =%, 15,-(-,0 ral) (:Nﬁg,\ 0ok (¢ wcj =
- ——— -3 bage:acd. 5
=53 15 # NOTE* f aw!::wl-e : e l

= ty = 1y <o r-ud“
1) {5 marks) If the tota[ lmtla] buffer concentra ion {[ac : %in (ﬂgrex"%‘grme;tk

what mass of each compound should you dissolve in water in order to prepare 1.0 L of buffer?
(Note that you would be able fo make minor aq’;usrments fo your buffer’s pH after preparing it.)

@ LNH&]'{' ENH‘;} =005 I"’\\X

Al )

tundh X Gt e, ‘rr

: o, o NS with  2XHA: (A7) 3450

@ (Nt 1= 3006 [nH3 ) needed . : -z:'iﬁirfa(
! with 3SHA® (I ! 2.3 g,

Se, sub ® v ©: 32q N

% "’ENH?J « Nis)= 035 M M, = 1F.030 g/md
© (nHs) = o-BoM S MMupgci = 53448 3/Ma’?

Thus U\‘Hq‘ﬂ: 0.5toM I {: qu, :
= l on
For 1-0L b ffer - \/neecl Ofm\)/‘p/\cl NHz and 0.510mel NHLT(-\ NHy

= W\th (o\}gfo mﬁ}( R-030 5Imoi) = ?a.oeSj = NH“? V(

| \ W\NH;C'\: (O.S?oMol)(SB-ﬁgi 3/mol) = 30‘.53 = 2 q NHL(,(X‘)(




